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Who in the world 


wants a 


smog box? 


Only an engineer would think of a prac- 
tical use for this gadget. Faced with the 
problem of what will happen to street 
lighting units where smog shrouds a 
city, this “box” becomes a vital piece of 
testing equipment. For, with it, the effects 
of 20 years of corrosion exposure can be 
determined in 1,000 hours. 

Creative engineers are constantly chal- 
lenged to develop tests and testing de- 


vices that will reveal the true character- 


you CAN BE SURE..1F ITS Westinghouse 








istics of the products of their imagina- 
tion. For great names in business cannot 
risk reputations when they introduce new 
or improved merchandise. 

Over the years, Westinghouse has rec- 
ognized the importance of constant re- 
search in its development of new products 
and improvement of present products . . . 
research, proved by exhaustive tests. That 
is why we are always prepared to fulfill 


the commitment... G-10097 
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“It’s power that does it, son. Power from its new jet engines. Engines built with parts made from 


today’s strongest, toughest metals 





“Those tough parts are shaped by 
tougher tools. Tools sharpened by 
Norton grinding wheels made from 
our 32 Baden abrasive, the fastest, 


coolest cutting abrasive ever made... 
and our famous Diamond Wheels, a 
Norton first in 1930. 





"Yes, Ronnie, Norton. 
helps make airplanes 
better. Other products, too. In fact, 
there’s hardly anything man makes that 
doesn’t get a lift from Norton some- 
where along the line. That’s why ’m 
proud of my job of making better prod- 
ucts to ne other products better.” 


. +. parts that fit within one ten-thousandth of an inch.” 
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“Then those engine parts are one 


smooth and true by Norton grinding 
wheels. And those parts fit each other 
just right. That’s because of the sure 
finishing touch of Norton grinding 
wheels and machines. 


**And when that giant lands, it lands 
safely because Norton engineering 
created a special grinding machine that 
helps make the landing gears’ odd- 
shaped parts fit true and tight and 
strong.” 
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In project engineering 


look to these Lummus men for worldwide performance 





engaged in project engineer- 
ing has a well diversified back- 
ground of practical experience. Directly from a mechanical course 
at college, he entered the petroleum field and acquired his early 
experience with an oil company, either in the Engineering Depart- 
ment or in the Operating Department. He joined Lummus approxi- 
mately 15 years ago, where his experience was extended covering all 
phases of engineering from laboratory, through design and planning 
to actual field construction. Keeping abreast of developments, he 
has maintained his standing as a licensed professional Engineer. 


The Lummus man 





In his wide field of project engineering are included many of the 
world’s outstanding refinery installations as weli as petroleum chemi- 
cal units. 


The Lummus Project Engineer is “at home” with operations in for- 
eign fields. He has a broad knowledge of the unique problems en- 
countered in Europe, the Near East, India, the Orient, Latin America, 
and Canada, as well as in the U. S. A. Project Constructian in iso- 
lated locations presents unusual difficulties in connection with prob- 
lems of water supply, water disposal, housing facilities, personnel, 
etc., problems which the Lummus Engineer has handled successfully. 
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Your Project at Lummus will receive the attention of those Engineers 
whose experience will best fulfill your specific neéds. Frequent requests 
by customers for reassignment of the same Engineers for ‘repeat’ jobs 
is the best evidence of their competence. 


THE LUMMUS COMPANY 
385 Madison Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 
The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 
Société Francaise des Techniq Lummus 
39 Rue Cambon, Paris ler, France 
fia Anénima V | Lummus — Edificio “‘Las Gradillas” 
Esquina Las Gradillas, Caracas, Venezuela 
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QKRDON ME.. aA 


but you’re ive on our carbon black .. . 


— And it’s a good = 
too—for Cabot Carbon 
Black in your rubber 
soles and heels, boots 
and footwear, insures 
resistance to cracking 
and aging; gives lasting 
resilience and durability. 
The same Cabot Carbon 
Black that adds years of 
life to automobile tires 
and to rubber compounds 


_ iia _ 
in transportation units of GODFREY L. CABOT,INC. 
‘ ee 
all kinds helps to keep 


77 FRANKLIN STREET 
BOSTON 10, MASSACHUSETTS 


you stepping along. 
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The 39-story Secretariat, first of three 
impressive structures which will comprise 
the United Nations’ new home. 


HEATING 

THE FUTURE HOME 
OF THE 

UNITED NATIONS 


The new United Nations buildings will have one 
thing in common with other famous Manhattan land- 
marks. Like the Pennsylvania and Grand Central 
Stations, Radio City, the Empire State and Chrysler 
Buildings, the Waldorf Astoria and literally hundreds 
of others ... they will be heated with steam supplied 
by the Kips Bay Station of the New York Steam 
Corporation, supplemented by exhaust steam from 
the topping turbines of the Waterside Station of the 
Consolidated Edison Company of New York. 

All of the five steam generating units in Kips Bay 
and eight of the ten units in Waterside were designed 
and built by Combustion Engineering-Superheater, 
Inc. The thirteen C-E Units in both stations have 
an aggregate capacity of approximately 8,000,000 
pounds of steam per hour. 

In cities and towns throughout the country you will 
find C-E boilers in the plants of leading utilities and 
industrials. Why? Because the engineers who select 
equipment for such plants know from experience that 
the best steam generating equipment they can buy 
will prove to be not only the most efficient and reli- 
able, but—in the long run—the most economical. And 
this applies to small plants as well as large . .. so what- 
ever your steam requirements for power, process or 
heating, it will pay you to investigate C-E boilers 
before you buy. B 387 


CE 


COMBUSTION ENGINEERING — 


SUPERHEATER, Inc. 
200 Madison Avenue e New York 16, N. Y. 


ALL TYPES OF STEAM GENERATING, 
FUEL BURNING AND RELATED EQUIPMENT 
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The smaller illustration is of the vacuum cup 
handling equipment operating in conjunction 
with the 2-Hi Cold Rolling Mill. Because of the 
massive size and weight of individual brass bars, 
all handling is mechanical. 


This Mill, designed and constructed by Stone 
& Webster Engineering Corporation, is capable 
of producing the heaviest non-welded coils of 
strip brass, and includes the largest cold 
breaking-down mill in America. 





NOT TO BUILD 


For Scovill Manufacturing Company, 
Stone & Webster Engineering Corpora- 
tion carried on continuing studies of the 
client’s production operations over a 
period of four years. Analysis was made 
of production pattern for anticipated 
requirements, with costs of production in 
proposed mills compared with costs in 
the existing plant. 

Companies today, faced with improving 
production facilities or lowering cost of 
plant operation, find comprehensive 
engineering reports by Stone & Webster 
Engineering Corporation valuable in 
developing sound, long range production 
plans. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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16” Console 


Features the sensational new 16” rectangular “black- 
face" tube — 139 square-inch screen with no “lost 
corners.” Built-in antenna. ....... $339.95 


12%" Console 


Ninety-two square-inch picture plus a 10” high-fidelity 
speaker in a rich-grained mahogany veneer cabinet. 
ee ee ee ee $269.95 





16” Table Model 


New 16” rectangular “black-face” screen (139 square 
inches) lets you see the whole picture exactly as trans- 
mitted — no lost corners. Built-in antenna. . . $289.95 


124” Table Model 


Ninety-two square-inch screen and twin “binaural” 
speakers for unsurpassed FM tonal fidelity in a table 
model. Built-in antenna. . . « + + « « « $229.95 





NATIONAL TELEVISION is winning new laurels for 
the engineers of the National Company whose technical skill and 
knowledge have made National electronic products famous 


throughout the world — for outstanding performance 


and unfailing dependability. 





NATIONAL COMPANY, Inc., MALDEN and MELROSE 
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distillation 
- processes and equipment for... 


New technical bulletin, 
DISTILLATION 
ENGINEERING AND 
EQUIPMENT, is 


. .. the separation of hydrocarbons or other 
available on request. 


organic chemicals, should be designed for 
efficiency in terms of overall operating costs 
and amortization of capital investment. Tray 
efficiency, cleaning facility and resistance 
to corrosion are the principal factors to be 
considered. For practical purposes, tray 
efficiency or tray spacing may be reduced 
to keep tower cost at a minimum. A bal- 
ance of utility costs against chemical 
“ recovery may indicate the desirability of 


sacrificing some of the recoverable 





Ungerer 


~ Er 


material, with a corresponding reduc- 

tion in the capital outlay for columns 
and associated calandrias, condensers 
and heat exchangers. 










Particularly when potential changes 
in process or product specifications 
\ are foreseen, distillation columns 


\ with sectional shells and removable. 

Bor trays of light alloy construction 
\ offer special opportunities for 

economy because of the ease of 

\ transfer from tower to tower as 


\ well as cleanability asd resist- 
ance to corrosion. 








PILOT PLANT 





PROCESS DESIGN 





MECHANICAL DESIGN 


Distillation column of type 316 stainless steel measuring 56 feet in height, 





10% feet in diameter, having six shell sections. 


SHOP FABRICATION 


distillation FIELD ERECTION 
evaporation 
ul ca ni extraction INITIAL OPERATION 
processes and equipment 
THE VULCAN COPPER & SUPPLY CO. General Offices and Plant, CINCINNATI, OHIO 


SAN FRANCISCO NEW YORK BUENOS AIRES 
IN CANADA — VICKERS VULCAN PROCESS ENGINEERING COMPANY LTD. — MONTREAL 
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Equipped with helical 
gears and roller bearings, 
these Brown & Sharpe 
Rotary Geared Pumps 
offer smoother, more effi- 
cient operation in 
hydraulic systems. Avail- 
able in two sizes: No. 53 
has a capacity of 4 to 23.2 
gpm, and No. 55 from 9 
to 34.1 gpm. They operate 
under pressures up to 
200 Ibs. per. sq. in. 

Run in one direction 
only, either clockwise or 
counterclockwise. Pumps 
have positive mechanical 
seal. Write for free 
pump catalog. Brown 
& Sharpe Mfg. Co., 
Providence 1, R.I., U.S.A. 


*Quiet pumping 


*Smooth, 
continuous 
flow 








COMBINATION PYROMETER 


Rotary 
Geared 
Pumps 
for 
Hydraulic 
Service 





We urge buying through the Distributor 


BROWN & SHARPE "® 





THREE INSTRUMENTS IN ONE 


Correct temperature of rolls and molds and the resulting tem- 
perature of the product is vital in many processing industries. 
The only way to obtain this necessary information is by the use 
of an accurate and dependable surface pyrometer. The Cambridge 
Pyrometer is an accurate, rugged, quick-acting instrument that is 
convenient to use. Combination and Single-purpose instruments 


are available. 


Send for Bulletin 194 S.A. 


CAMBRIDGE INSTRUMENT CoO., INC. 
3707 Grand Central Terminal, New York 17, N.Y. 


Pioneer Manufacturers of 


PRECISION INSTRUMENTS 
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Dedication. — This May the Institute’s new Charles 
Hayden Memorial Library will be formally dedicated 
in ceremonies which are intended to emphasize the 
part that this new building will play in fostering the 
humanities at M.I.T. Readers of The Review will 
find a preview of the new library in the article (page 
361) by Jonn E. Burcrarp, 23, Dean of Humanities, 
and VeRNoN D. Tarte, Director of Libraries, both of 
whom have had an active role in designing, furnishing, 
and administering this latest of M.I.T. educational 
buildings. @ The varied experience of Professor Burch- 
ard includes degrees in architecture (S.B., 1923; S.M.., 
1925) from M.I.T., a decade of architectural and en- 
gineering design culminating with the vice-presidency 
of Bemis Industries, Inc.; directing the Albert Farwell 
Bemis Foundation from 19388 to 1944 at M.I.T.; 
becoming director of libraries, 1944 to 1948, and dean 
of humanities since 1948. He is the author of several 
books, and played a major part in administering last 
year's Mid-Century Convocation at M.I.T. @ Dr. Tate, 
a native of Illinois, is a graduate of the University of 
California (A.B., 1929; A.M., 1930; Ph.D., 1934). In 
1934, Dr. Tate spent the year in research and micro- 
photography in Washington, D.C., and when the 
National Archives neared completion was given 
charge of duplicating and photographic reproduction 
activities of this agency. In 1947 he came to M.I.T. to 
become librarian. He is now director of libraries. 


Mensuration. — Upon the occasion of the 100th 
anniversary of his birth, the life of Edward Weston, 
pioneer in electroplating, electric street lighting, and 
particularly in the accurate measurement of electri- 
cal quantities, is reviewed (page 369) by Davin O. 
Woopsury, '21. Mr. Woodbury comes unusually well 
prepared for his present assignment. As “one of D. C. 
Jackson’s boys,” he may very well have had his first 
contact with Edward Weston not alone in the Dynamo 
Laboratory but from one who knew him personally. 
For many years, Mr. Woodbury has been a free-lance 
writer of technical and scientific topics, and has writ- 
ten a dozen books. His latest, in fact, is A Measure for 
Greatness — A Short Biography of Edward Weston 
which provided background material for his present 
story. Several of the illustrations in this issue of The 
Review (and which also appear in Mr. Woodbury’s 
latest volume) have been supplied through the kind- 
ness of Allan R. Cullimore, 07, President Emeritus 
of Newark College of Engineering, who knew Mr. 
Weston intimately. 


Education. — A realistic, but nevertheless optimis- 
tic, attitude is expressed by C. C. Furnas in the second 
and concluding portion of his article (page 373) en- 
titled “American Education in a Quandary.” Readers 
of The Review, who are engaged in strictly technical 
work, undoubtedly will be especially interested in the 
suggestion of Dr. Furnas that the greatest likelihood 

(Concluded on page 354) 
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“Improving” any machine really means 
increasing its productive capacity. That 
means tinkering with speeds and weights 
and strength—ending up with alloy steels. 


Which alloy steel?—the one that meets 
physical requirements at the lowest cost. 
Molybdenum steels fill that bill. Good 
hardenability, plus freedom from temper 
brittleness, plus reasonable price enable 
them to do it. 

Send for our comprehensive 400-page 


book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 


500 Fifth Avenue - New York City 


@ <2 
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MARTIN-HUBBARD CORPORATION 


Engineering Consultants 


Computers — Servomechanisms 
Instrumentation for Nuclear Research 
Applied ultrasonic research and development 


Design and construction of scientific instruments 
to your performance specifications 


Complete engineering of original or unique electrical 
and mechanical devices and machinery 


Technical reports 


11 BEACON STREET 
BOSTON 8, MASSACHUSETTS, U. S. A. 


Telephone: CApitol 7-6990 “Cable Address MARHUB-Boston 








ARTISAN 


METAL PRODUCTS INC 


EQUIPMENT FABRICATORS 


WALTHAM 
MASS USA 


























Artisan engineers and work- AUTOCLAVES 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building 
special equipment and machinery 
have been of value to many 
leading mechanical and process 
industries. 

Write for a copy of “Process 
Equipment”. For a qualified engi- MIXERS 
neer to call to discuss your equip- invneveh seul 
ment requirements, telephohe 
WaAltham 5-6800 or write to: — 
James Donovan, '28, General 
Manager. 


CONDENSERS AND 


HEAT EXCHANGERS 


DISTILLATION 


EQUIPMENT 


EXPERIMENTAL 


EQUIPMENT 


EVAPORATORS 


PIPE, PIPE COILS 


AND BENE 


REACTORS 





CIAL MACHINERY 






73 POND STREET, WALTHAM, (Boston 54) Mais. 
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Word on “D. C.”’ Jackson 


From Mase  F. (Mrs. Ducatp C.) JACKSON: 

It was most thoughtful of you to send the advance copy 
of the sketch about Edward Weston [see page 369] to my 
husband, and we both appreciate it greatly. I read it in its 
entirety to Mr. Jackson to his pleasure’ and satisfaction. 
Every evidence that he is still more or less in the midst of 
affairs — not entirely “out of the running” is a comfort. 
Cambridge, Mass. 


Reader’s Disapprobation 
From WILLIAM B. DEvINE: 

We examine with interest your forthright and factual 
publication. Hence in the April, 1950, issue on page 300 
we viewed with some alarm Charles Batterman, diving 
coach at Harvard University, in four distinct phases of a 
“back dive.” We arrived at certain delicate conclusions: 
(a) There is some whimsical association between “back” 
dives and the Trend of Affairs on page 301; (b) Science 
and sports are incompatible. 

Philadelphia 7, Pa. 





THE TABULAR VIEW 
(Concluded from page 352) 








of finding a satisfactory solution to the educational 
problem of the day is in breaking down the cubicles 
of specialization, in cross-fertilizing each field of 
knowledge with thoughts from every other field, and 
in passing on to the community this co-operative ex- 
change of ideas originating in the colleges and uni- 
versities. A few paragraphs of Dr. Furnas’ article in 
this issue have also appeared in a companion article 
“Civilization in a Quandary” in the February, 1950, 
issue of School Science and Mathematics. His present 
observations are based not alone on professional work 
in which he has been engaged, but also in community 
educational activities. 











Fairchild Camera and Instrument Corp. 
Electus D. Litchfield, Architect 


You ought to know a good deal about a builder 
before awarding him a contract. 

Whom has he served? Has he a well-rounded 
organization? How long has his key personnel 
worked as a team? Can he show definite evidence of 
fast construction, good workmanship and depend- 
ability? 

We'd like you to judge us on this basis. 


W. J. BARNEY CORPORATION 


FOUNDED 1917 
101 PARK AVENUE, NEW YORK 


INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, "20 Vice President 
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THE AMAZING SPEED and accuracy with which news comes 
to us are genuine tributes to the great newspapers, and the 
news services, to radio and television—and the people who 


staff them. 


It’s a story of communications. Radio flashes words—by 
voice or teletype—across continents and seas with lightning 
speed. Pictures move as fast. And today television and pho- 
tography are used in a method to transmit instantaneously 
and reproduce full pages of printed, written, or illustrated 
matter in the original form! 

Electronics is the basis of such speed. Special metals are 
required for the tube electrodes. Plastic insulations keep 


high frequency current in right circuits. Carbon’s unique 
g 1 8 q 





ELECTROMET Alloys and Metals’ + 
BAKELITE, KRENE, and VINYLITE Plastics + 
PRESTONE and TREK Anti-Freezes «+ 
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NATIONAL Carbons 
LINDE Oxygen 


Today’s News —Today! 


Trade-marked Products of Divisions and Units include 


HAYNES STELLITE Alloys + 





electrical and mechanical value is used to control power. 
In supplying these materials, and many needed chemi- 

cals, UCC has a hand in getting the news swiftly to you. The 

people of Union Carbide also produce hundreds of other 


basic materials for the use of science and industry. 


FREE: Jf you would like to know more ahout & 
many of the things you use every day, send for ‘ a) 
the illustrated booklet “Products and Processes. fk ) Lad 








It tells how science and industry use UCC's 
Allovs. Chemicals, Carbons, Gases, and Plastics. 
Write for free Booklet B. 


Union CARBIDE 


AND CARBON CORPORATION 
uCcC) NEW YORK 17, N. Y. 





30 EAST 42ND STREET 





SYNTHETIC ORGANIC CHEMICALS 
EVEREADY Flashlights and Batteries * ACHESON Electrodes 


¢ Prest-O-Lire Acetylene © PYROFAX Gas 
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SOME LOW- PRESSURE 
TIRES. WHICH 
KINO DO YOU THINK ¢ 
SHOULD BUY? 











Here's why leading car makers 
and the public prefer this great 
tire: It gives... 

A SOFTER RIDE! 

A SAFER RIDE! 

FEWER CAR REPAIRS! 


MORE MREAGH GOOD SY FAR 


More people ride on Goodyear Tires than on any other kind 





SUPER-CUSHION T.M.—THE GOODYEAR TIRE & RUBBER COMPANY. AKRON, OHIO 
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Bubley from Standard Oil Co. (N.J.) 
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Bold Encouragement 


to sufferers of the New York water shortage is provided by this archway at Kensico Dam. 
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The Trend of Affairs 


Who’s Who in Science 
QO: the 50,000 names included in the eighth 


edition of American Men of Science — A Bio- 

graphical Directory (Lancaster, Pa.: The 
Science Press. 1949), 40 per cent appear for the first 
time. Furthermore, the total represents a sharp ac- 
celeration of the growth exhibited by previous editions 
over the first half of the Twentieth Century. According 
to a statement by the editor, Jaques Cattell, in his 
preface to the eighth edition, this remarkable bur- 
geoning is “. . to a large extent due to the great 
advances made in industry, as well as the expanding 
program in academic institutions.” Other influences, 
not mentioned by Mr. Cattell, are radical changes in 
the method of collecting names, with a resultant 
widening in scope of the directory. 

Prior to the eighth edition, the compilers of Ameri- 
can Men of Science had practiced independent se- 
lection of names. For the current edition, however, 
compilation was co-ordinated with preparation of a 
national register of scientific and technical personnel 
by the National Research Council for use by that or- 
ganization and the Federal government “in connection 
with their participation in the National Science Pro- 
gram and for studying American scientific personnel 
resources.” Expense was shared. A questionnaire cov- 
ering six letter-size pages was sent to individuals ap- 
pearing in prior editions of American Men of Science, 
to the rosters of technical societies, and to similar 
groups. Of the 26 items in the questionnaire, only 15 
provided data of the nature published in American 
Men of Science. Enclosed with questionnaires were 
forms asking for suggestions of other names. Then, 
when the individuals thus nominated received their 
questionnaires, they found enclosed the same form 
asking for additional names. Although of a haphazard 
nature, this procedure no doubt yielded many new 
names that could not otherwise have been obtained. 
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The preface to the first edition of American Men of 
Science in 1906 announced the intention to list those 
individuals doing “research work in the natural and 
exact sciences.” Some persons were to be included who 
engaged in activities such as teaching, administration, 
writing of textbooks, or practice of applied sciences, 
but only if their work “contributed to the advance- 
ment of pure science.” In 1910, the second edition an- 
nounced a narrowing of scope, by selection with 
greater strictness of individuals engaged in the natural 
and exact sciences. This rigidly limited field remained 
the ostensible scope of American Men of Science 
through succeeding editions up to, but not including, 
the present one. As a necessary result of the new 
method of compilation described, the current edition 
includes many persons who engage in technology 
rather than in pure science, and who do no research. 

Another innovation in the eighth edition is the elimi- 
nation of “starring.” In the first edition, a star or aster- 
isk was placed next to the name of approximately a 
thousand individuals whose work was thought to be 
the most important. In subsequent editions through 
the seventh, about 250 persons who had attained the 
indicated status in the interim since the previous edi- 
tion were starred. The potentially controversial nature 
of such a bestowing of laurels is obvious. In fact, by 
the time preparations for the eighth edition were be- 
gun, the existing system of selecting names for starring 
was recognized as obsolete, and a committee of the 
American Association for the Advancement of Science 
was appointed to revise the procedure. This was done 
and a nomination sheet was distributed; but the re- 
turns were judged to indicate that even the revised 
system was not suitably equitable. Therefore, the prac- 
tice of starring was discontinued, although resumption 
with future editions is under consideration. 

The limitations from which American Men of Sci- 
ence suffers are those inherent in any biographical 
directory. Some names are omitted that should be in- 





cluded; but among these are individuals who refuse to 
fill out questionnaires, and any dragnet procedure that 
would yield a truly complete list of scientists would no 
doubt be prohibitive in cost. Data in biographies come 
only from the individuals themselves and are not veri- 
fied; hence listings may be colored by the modesty, or 
lack thereof, of the respondents. But any attempt to 
rectify this shortcoming would surely be infeasible, 
perhaps inappropriate. The great increase in the num- 
ber of names included has reduced the type size to the 
lower limit of legibility, and has increased the thick- 
ness of the volume to the upper limit of facility in han- 
dling. Nevertheless, American Men of Science remains 
the indispensable reference work that it has been 
since the early part of this century, and its editorial 
staff are to be commended on able discharge of a dif- 
ficult undertaking. 


Oliver Heaviside 


M** 1950, marks the centennial of the birth, in 
England, of two men who were destined to be- 
come world figures in electrical science. One of these 
was Edward Weston, whose biography is chronicled in 
this issue. The other, born in London on May 13, 1850, 
was Oliver Heaviside. As one of the outstanding “elec- 
tricians” of the late Nineteenth and early Twentieth 
Century, Heaviside’s name was associated with theo- 
retical investigations in electricity which led to practi- 
cal applications in communication systems; he is 
equally well known for his conception of operational 
calculus and of the conducting layer in the earth’s 
upper atmosphere. 

Beginning his career with the Great Northern Tele- 
graph Company in a position which we would now 
regard as that of an electrical engineer, Oliver Heavi- 
side gained a sound knowledge of the practical prob- 
lems of telegraphy in the 1870's. At the early age of 
24, increasing deafness forced him to leave this work, 
and he devoted the rest of his life to theoretical in- 
vestigations in electricity. 

Partly because he used mathematical notations of 
his own devising, partly because his conclusions were 
regarded as being intuitive instead of being worked 
out in rigorous detail, and, perhaps, partly because 
of a tendency to be somewhat outspoken at times, he 
had difficulty in obtaining publication of his papers. 
His electrical contributions were published in two vol- 
umes entitled Electrical Papers in 1892, however, and 
they brought him recognition from men of science. His 
theoretical work on transmission theory laid the foun- 
dation for the later application of loading of telephone 
lines which made distortionless long-distance wire 
communication possible. 

Perhaps best known of his works is his three-volume 
treatise, Electromagnetic Theory, published between 
1893 and 1912. Within these volumes one may find, as 
side remarks to his principal message, salty comments 
on the persons, practices and attitudes of his day, of 
which today’s technical literature is devoid. 

To account for certain observations in the propaga- 
tion of radio waves over the earth’s surface, Heaviside 
suggested the possibility of a conducting layer in the 


earth’s upper atmosphere. Such a layer was subse- 
quently discovered and is now known as the iono- 
sphere, although it was formerly known as the 
Heaviside layer. 


Surface Tension of Metals 


T HE surface-tension forces of solid metals are being 
measured for the first time as a result of recent 
recognition of the importance of these forces in pow- 
der metallurgy. The concept of surface tension in liq- 
uids is familiar to anyone who has blown soap bubbles 
or observed that mercury droplets are round. Al- 
though it has long been known that solid surfaces 
must exhibit analogous forces, it is only within the 
past few years that an exact determination of their 
nature and magnitude has become important in 
scientific and technological investigations. Solid sur- 
face tension has now been recognized as one of the 
primary forces acting in such diverse fields as the se- 
lective flotation of minerals and the lubrication of 
bearings. In metallurgy, it is one of the causes of the 
migration of grain boundaries in polycrystalline met- 
als; and it determines the size, the shape, and the 
distribution of particles which are produced by trans- 
formations in alloys. 

A better understanding of the forces of surface 
tension in metals is expected to have important appli- 
cations in the processing of metals. For example, 
welding and brazing techniques have been devel- 
oped almost entirely by empirical methods in the 
past. When the surface tension of a large number of 
metals is known over a wide range of temperatures, 
it may be possible to improve techniques to achieve 
better welds with existing metals. Even more promis- 
ing is the possibility that metallurgists may be able to 
“design” weld metals and metals to be welded which 
are able to fulfill specified requirements. 

In the Metal Processing Laboratory, research work- 
ers became interested in solid surface tension in con- 
nection with the sintering of powder metallurgy 
compacts. Sintering is the phenomenon of densifica- 
tion and strengthening which occurs in these aggre- 
gates of metal powders when they are heated to 
temperatures below their melting points. It was 
found that the surface tension is the probable driving 
force in the process, but since no measured values 
had been published for any solid metals, it was not 
possible to distinguish between the possible hypo- 
thetical mechanisms of sintering. 

A large piece of metal is not measurably deformed 
by the slight action of the surface tension even when 
it is softened by heat nearly to its melting point. But 
an equal mass of metal, finely powdered, possesses 
so much more surface that at high temperatures each 

particle, and consequently the entire aggregate, de- 
forms a great deal. In flowing under the action of 
these very small forces, the “solid” metal behaves, in 
a sense, like a viscous fluid. Harry Udin, ’37, Assistant 
Professor of Metallurgy, took advantage of this liquid- 
like behavior of solid metal to measure the surface 
tension of solid copper. If a fine wire is heated in a 
vacuum chamber to a temperature at which viscous 

(Concluded on page 392) 
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The Charles Hayden Memorial Library 


BY JOHN E. BURCHARD 


tion of the Charles Hayden Memorial Library 

at M.I.T. on May 19. With the humanistic as- 

ects of a library as the central theme, the festivities 

will be entirely appropriate for the opening of the new 

addition to Technology’s library system. Nevertheless, 

emphasis of only one of its many facets cannot obscure 

the complete role which the latest facilities will play 
in the Technology community. 

The Charles Hayden Memorial Library is the focal 
point for all M.LT. library activities which extend 
across the campus, and, in fact, are carried on in seven 
different locations. All of these activities are essenti- 
ally those common to university, as opposed to college, 
libraries. Occasionally a college library may possess a 
distinguished special collection which becomes a 
mecca for scholars in that field, but this is not the main 
purpose, nor should it be the main ambition, of such a 
library. Rather, to meet primarily the needs of the un- 
dergraduate, a good college library must have good- 
sized and well-balanced collections in all fields. 

A university worth its salt must have such a li- 
brary, too, but because it is also a center of research 
and scholarship, the university library is likely to con- 
tain several collections whose principal utility (or 
even whose only utility) is to serve a small company 
of scholars — sometimes a very small and special com- 
pany indeed. 

If, as is the case at M.I.T., the university is an edu- 
cational institution of limited scope polarized around 
science and engineering, it is obvious that, for the most 
part, academic collections will be those that best serve 


(7 ceremonies will commemorate the dedica- 
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scholars in science and engineering. In these fields a 
further characteristic is to be observed. 

Throughout the world the history of science and 
engineering is too much neglected, for the principal 
professional interest of most scientists and engineers is 
almost exclusively in the contemporary. A very large 
proportion of this interest will be in current profes- 
sional publications, or, at the most, in periodicals 
which have appeared during the past 20 years. This 
general statement must not be taken too literally, how- 
ever. In some fields, as in chemistry, it is only partly 
true. As a generalization, it may serve to enhance an 
understanding of the kind of library M.I.T. needs and 
has. 

The library at this particular technological univer- 
sity poses multiple problems. It must be designed and 
operated to: (1) provide the broad basic materials 
for general undergraduate education; (2) supply the 
needs of undergraduates in professional curricula; 
and (3) serve graduate students and Faculty mem- 
bers who may be pursuing very advanced studies. 

A rich collection of the great works of all time in 
literature, history, music, art, and the humanities is 
requisite to meet the general educational needs of the 
undergraduate, although a rich collection need not be 
exhaustive; certainly esoterica have little place. Much 
can be said in favor of a collection in which quality, 
rather than quantity, is the criterion corresponding to, 
and performing part of the function of, a good college 
library. In an engineering school, where there is al- 
ways high incentive for professional work, those inter- 
ested in humanities may perhaps be pardoned a little 
showmanship in setting x forth the best features of such 
an accretion. 

Thorough collections of iti both old and new, 
and of periodicals in the respectiv e fields, are required 
for undergraduate study in the natural sciences, in en- 
gineering, in achitecture and city planning, and in the 
social sciences. Collections serving these broad fields 
need not be as detailed and complete as those formed 
to serve the scholar. For the social sciences, good cov- 
erage should be provided in economics, political sci- 
ence, business administration, and, to a lesser degree, 
in social psychology, cultural anthropology, and 
sociology. 

Graduate students and Faculty scholars who may 
be pursuing advanced studies at the Institute, and 
Alumni in professional fields, work predominantly in 
the natural sciences and in engineering. The Eastman 
Library in mathematics, physics, and chemistry, the 
Aeronautics Library, the Vail in electrical engineering, 
the Lindgren in ceramics, geology, and metallurgy, 
the Rotch in architecture and city planning, the En- 
gineering and Naval Architecture Library, and the 
Biology Library admirably serve the professional 
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MEMORIAL D 


First-floor plan of the Charles Hayden Memorial Library. The library, on Memorial Drive, faces the Charles River and is located 

between Building 2 of the main academic group (left) and Walker Memorial (right). The plan of the second floor is similar to that 

shown above. The Central Library is directly above the Map Room and Dewey Library; the Processing Room immediately above 

the Music Lounge. To the north, offices on the second, third, and fourth floors occupy the space above the English and History 

Library. Entrance to the building brings the visitor to the gallery and the inner court. On the third floor, the Library Lounge and 
seminar rooms are directly above the Processing Room. 


needs of this group. In the social sciences, there are 
enough advanced students to have justified the devel- 
opment in the Dewey Library of significant collections 
in economics, industrial relations, and related fields. 
The Institute’s collection in industrial relations is es- 
pecially noteworthy. 

A small percentage of the Faculty and fewer stu- 
dents are undertaking studies in the history of science 
or technology, or both, in relation to industry. Al- 
though all the materials for new researches are not or- 
dinarily kept on the M.I.T. campus, interest in this 
field has justified acceptance from time to time by the 
Institute of notable historical collections. The histori- 
cal part of Vail Library, the Hovgaard Papers in Naval 
Architecture, the Clark prints of ships, the Gaffield 
glass collection, the Dard Hunter paper collection, the 
Herreshoff marine design and engineering papers, the 
Kayser papers in spectroscopy, and recently the 
R.C.A.-Clark collection on the progress of radio com- 
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munication, are outstanding examples of historical 
collections available in the M.I.T. library. Except for 
the always needed indexes, reference and abstract 
volumes, the majority of the working utility of the 
M.LT. library will be found in the 3,000 periodicals to 
which the library annually subscribes. As these grow 
older, some are bound, and the collection includes 
long runs of most major scientific and engineering 
journals. F requently, the complete file of a significant 
periodical is available, beginning with publication of 
its first number. 

It will be apparent that the M.I.T. library is called 
upon to serve the requirements of several different 
groups whose needs and habits usually differ widely. 

Compared with the gigantic university libraries 
common in this country, M.I.T.’s library is not large. 
That of Harvard University, for example, holds more 
than 5,000,000 volumes; Yale University has nearly 
4,000,000. Its 500,000 volumes places M.I.T. 41st or 
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A general view of the cir- 
culation desk (extreme 
left), Dewey Library. The 
alcove at the extreme right 
houses periodicals. Tables 
for individual and group 
use are provided. The 
three vertical panels hung 
from the ceiling will hold 
visual display material. 


42d in size among the national university libraries; but 
significantly it is by far the largest library located at an 
institution with the limited objectives which M.LT. 
has adopted. 

Major questions on how to use it most effectively 
are raised — even for a collection of this size. For li- 
brary administration, for the purse strings, and for 
some users, especially the few who range across many 
fields, the easiest solution is to consolidate all holdings 
in a systematic arrangement in a central building. The 
most convenient solution for the individual scholar, 
especially if his interest can be clearly defined, would 
be a private limitéd collection in his laboratory. 

The plan adopted by M.I.T. is a compromise be- 
tween these two extremes. The plan has been in effect 
for a long time; it would be hard to turn back now, 
even if one wanted to, and there are few who do. 

In effect, the M.I.T. system is constructed around a 
central and nine branch libraries. The Central Library 
provides over-all reference functions, duplication of 
most-used materials, storage of less-used materials 
in all fields, an Institute-wide union catalogue, 
and over-all administration and management for the 
entire system. The central management, for example, 
sets up all budgets, employs all personnel, orders all 
books and periodicals, processes them through cata- 
loguing, and distributes them to the places of use. 

These plaves of use are satellite branch libraries. 
The term “branch” is more accurate than “depart- 
ment” because few branch libraries serve one de- 
partment exclusively, and none is directly responsible 
to a department for its administration. Rather, these 
specialized collections have been assembled partly in 
terms of the geography of the Institute, and partly in 
terms of the functional groupings of their material. 
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illustration. 


Thus the Eastman Library is centrally located with re- 
spect to the Departments of Physics, Chemistry, and 
Mathematics, and the juxtaposition of these collections 
is functional as well. The Rotch Library plays a similar 
role for the School of Architecture and the Depart- 
ment of City and Regional Planning. Geographically 
and functionally, the Aeronautics Library meets the 
needs of those working in the Guggenheim Aeronauti- 
cal Laboratory. The Lindgren Library, on the other 
hand, houses materials in metallurgy and in geology, 
and was originally planned to meet the needs, func- 
tional as well as geographic, of the departments cater- 
ing to these two fields. The quarters formerly occu- 
pied by the collection on economics are now central 
to the activities of the Departments of Civil, Mechani- 
cal, and Building Engineering and Construction, plus 
the Department of Naval Archilecture and Marine 
Engineering. This branch library has the collections 
for these Departments, and operates on a partly func- 
tional arrangement. What was formerly Central Li- 
brary, under the great dcme, now houses the 
collections of the Departments of Biology and Elec- 
trical Engineering in two separate branch libraries. 
Both of these Departments are nearby. 

It is the ambition of each branch to be able to have 
a high probability (sometimes we say 95 per cent 
without ever having checked it) of meeting the need 
of a specialist without recourse to any other collec- 
tion, either within or without the Institute. Each col- 
lection grows every year and in due course any one 
would burst the present walls without rigorous 
culling. Girth control takes two forms. Some kinds of 
material (for example, the third edition of a famous 
textbook in electrical engineering now in its 11th edi- 
tion) may be rejected outright; again, old bound is- 


The Music Lounge (below), facing west 
into the inner court, provides facilities 
for live and recorded music. Individual 
listening rooms are at the left of this 

























































sues of important scientific periodicals (for example, 
Nature) which ought to be kept, but which are used 
so seldom that some delay is permissible, are removed 
from the branch libraries and deposited in the central. 

This brief explanation of the branch and central sys- 
tem at the Institute makes it possible to describe more 
clearly the totality of purposes to be served by the 
new Hayden Library. Its many resources should not be 
obscured by concerts, or the exhibitions and displays 
of great literature that may confront the visitor when 
he first enters the building in search of reference ma- 
terial on engineering and science. 

The new Hayden Library, therefore, has three gen- 
eral functions to perform, each distinct and yet a por- 
tion of an integrated whole: (1) it serves as the 
administrative unit for all library facilities at M.I.T.; 
(2) it serves as the primary source of reading and 
reference for those fields in which branch libraries 
have not been established, and as an overflow deposi- 
tory of less-used material which cannot be housed in 
the existing branch libraries; (3) it houses two branch 
libraries, in fields removed from the natural sciences 
and engineering. 

As an administrative unit, the Charles Hayden 
Memorial Library receives all requests for the pur- 
chase of library material, does the purchasing, 
receives the material, catalogues and otherwise proc- 
esses it, and distributes it to the appropriate final 
storage unit. Requests for loan of materials from other 
libraries are directed to, and filled by, it. It is the unit 
in which all forms of duplication of library materials 
are prepared, and reproduced by offset, microfilm, 
and other processes. It serves as the center of general 
reference in which one can find a union catalogue of 
all Institute holdings, including great 
collections of encyclopedias, indexes, e. 
and other reference and bibliographi- Mas 
cal materials. It contains the central a 
reference department to which many 
telephone inquiries are directed every 
day. Finally, it contains the offices of 
the library administration. 


The gallery provides a readily accessible, yet 
thoroughly secure, exhibition room for tem- 
porary exhibits on display at M.I.T. through- 
out the year. Beyond the glass walls may be 
seen the entrance to the Dewey Library. 


The Industrial Relations Reading Room, of which about one 
third is shown, is a part of the Dewey Library. 


In its second function, that of serving the profes. 
sional needs of special groups for which no branch li- 
braries now exist, the Hayden Library serves the 
needs of certain groups working in science and engi- 
neering. Collections for such groups are generally 
found in the large underground stacks in the base- 
ment of the Hayden Library. 

Finally, the Hayden Library provides two branch 
libraries in the humanities and the social sciences. 
Both are situated on the first floor. They serve the 
fields of economics and social science, English and 
history, and music. 

These are the library purposes of the Hayden build- 
ing. But the building as a whole has the further and 
unusual function of serving as the laboratory of schol- 
ars in the humanities and social sciences. Offices for 
the M.I.T. Faculty in these fields have been provided 
in a building which is physically integrated with the 
library. There are also a number of individual study 
rooms within the library walls, which may be assigned 
to scholars who will be using the library a great deal, 
as well as seminar rooms, and a library lounge within 
the same complex. The Faculty offices are, for the 
most part, in the north wing; the studies, on the mez- 
zanines of the south wing; and the seminar rooms and 
lounges, on the third floor of the east wing. 

Hayden can be best understood by thinking of it as 
four buildings, connected at the corners, and enclos- 
ing a rather large open court. The south building faces 
the Charles River. The west building is nearest to, 
and parallel with, a portion of Building 2 of the main 
academic buildings. The north building is set on the 
inner quadrangle of the east campus and faces the 
Alumni Pool. The east building is adjacent to Walker. 

The south building is two stories high but each story 
is high enough to include a mezzanine. The west 
building is one-story. The north building has one high 
story at ground level and three of lesser height suit- 
able for offices. The west building has one high story 
topped by two floors of lesser height. Beneath all four 
buildings and the central court is a great basement. 

The library has three entrances. The formal public 
entrance is reached by a wide sidewalk from Memo- 
rial Drive leading to an equally wide stair and sweep- 
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ing terrace, from which one may enter the library 
directly. On making this entrance, one faces the inner 
court and finds the exhibition gallery on the left and 
the Dewey Library on the right. 

If, instead of entering, the visitor continues north 
along the terrace, he will find a door leading into a 
glass-covered passage which connects the new build- 
ing with the main group of academic buildings. Here, 
turning to the right, he will also enter the Hayden Li- 
brary. At his left are stairs and an elevator leading to 
the Faculty offices above; at his right is the exhibition 
gallery with the English and History Library ahead. 

A third entrance at the northeast corner leads to the 
Music Library. If one were to proceed through the lat- 
ter, he would find himself in the east end of the 
Dewey Library. From this third entrance one may 
gain access to the English and History Library by go- 
ing through a basement or second- floor corridor and 
coming out on the first floor at the second entrance 
described above. 









ters the English and History Library from the west, he 
is immediately confronted by the card catalogue for 
this collection. To his left is the circulation desk. Be- 
hind this desk are stacks, both on the main floor and 
on a mezzanine. Among other things these stacks 
house the reserve book collection; and since the pres- 
sure for charging out and returning books is intense at 
some hours, a wicket window outside the library is 
used during rush hours. The library has windows on 
both sides. Alongside those to the north are a series of 
single tables each with a solid front partition to afford 
privacy, with larger tables near the center. Finally, on 
the south wall, where the windows are protected by 
light linen curtains and whence one views the court, 
the seating is most informal. Each column bay has a 
row of stacks projecting into the room from it and 
these book shelves form a series of alcoves in which 
the chairs are of the lounge type. It is a sunny and 
cheerful room, and like the others, has a dramatic 
color scheme — in this case, terra cotta and buff. As in 





The Central Library is the main reference, catalogue, and ad- 

ministrative unit of the Institute's library system. Circulation 

desk is at the left background. Alcoves beyond the clock are for 

general reference source material. In the center of the room may 
be seen the main Institute union card catalogue. 


At each of the four corners, stairs run from bottom 
to top floors. A public elevator is provided in the 
northwest corner and there is space for another at the 
northeast. An internal elevator is located in the cen- 
ter of the south building. 

All of the spaces of the building are air-conditioned 
save for the top three floors of offices in the north 
building; air-conditioning equipment fills part of the 
basement and all of a large penthouse on the roof of 
the south building. 

Each of the main rooms has some special features 
which are worth describing in more detail. As one en- 
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the case of the other public rooms, the English and 
History Library is connected to the basement by its 
own stair which gives access to its own stack for vol- 
umes not sufficiently in demand to justify shelving in 
the reading room itself. 

The Music Lounge is a large and lofty room — an 
irregular polygon in shape — with walls and ceiling 
painted a dark, almost Shaker, blue. The illusion 
of space is enhanced by a thick green carpet. The 
west wall facing the court is made of large glass pan- 
els. Much light and afternoon sunshine enliven the 
area in daytime; at dusk and after dark concealed 
spotlights project cones of light in a regular pattern 
with ample illumination for reading. The circulation 
desk to the left of the entry is connected with a large 
record-storage room. Behind the desk complete 
studio-type reproducing, recording, and radio facili- 


































In the Dewey and Central libraries, large, glass-enclosed al- 

coves, with comfortable furniture, provide informal lounge 

chairs for reading. Each alcove is hung with drapes printed 
with M.I.T. motifs, and faces across the Charles River. 


ties allow the Music Lounge to be used as a concert 
hall for recorded music. Around the periphery of the 
room are located seven individual listening rooms. Of 
these, six will seat from four to six people comfortably. 
Some of the rooms are as large as the living room in a 
modern small home, while the largest, a music semi- 
nar, will seat 20. The listening rooms have been care- 
fully designed acoustically; no two walls are parallel; 
wood resonating panels alternate with absorbing sur- 
faces and even the air-conditioning ducts are sound 
conditioned. Phonographs for regular or long-playing 
records are the best that the Institute could provide 
within its budget. Scores, books about music and mu- 
sicology, and reference material are on shelves within 
easy access. Lounge-type furniture is provided 
throughout, and a number of phonogranhs identical 
with those in the listening rooms (but adapted for use 
with one or more pairs of earphones) can be placed 
in the main lounge for individual listening. On occa- 
sion the entire area can be used for live music, and in 
clement weather the courtyard itself can become an 
open-air auditorium. A small covered stage, opening 
from the west wall of the Music Lounge, is arranged 
for this purpose. Music is an important part of the 
educational process, whether as required listening for 
course work or purely for recreation. No more com- 
plete recognition of this fact could be given than the 
facilities embodied in the Music Lounge. 

Turning toward the river, and passing through a 
double door and an acoustical hallway, brings the visi- 
tor to the Dewey Library of Economics and Industrial 


Relations. It is a long; high-ceilinged room with a mez- 
zanine on the north or court side. The south or river 
side of the room contains eight large windows, each a 
living mural framed in long drapes decorated in tra- 
ditional M.I.T. motifs. The drapes are separately hung 
on semicircular tracks; the east halves may be drawn 
in the morning, and the west in the afternoon. In ef- 
fect, the room is divided into five bays by head-high 
shelving and three large exhibition panels, suspended 
from the ceiling, designed to hold permanent and 
changing exhibits of maps or other graphic material. 
The furniture is al] of the familiar Hayden design — 
in rock maple with a few large, and many individual, 
tables placed in single and double rows. Four uphol- 
stered lounge chairs have been provided in each win- 
dow bay. Quiet gray for metal stacks, neutral 
gray-brown for walls (with dramatic areas of dark 
blue, terra cotta, and green), and a plain red linoleum 
floor comprise the color scheme. 

The Industrial Relations section is located at the ex- 
treme east end, in a room partitioned by shelving from 
the main area. Periodicals, reference material, card 
catalogues for Industrial Relations, and many pam- 
phlets and monographs in vertical files are all used in 
this area. The first bay of the Dewey Library is largely 
devoted to reference material, indexes, encyclopedias, 
and reports. The economics collections generally fol- 
low in shelves near the exterior walls and on open 
stacks under the mezzanine. The card catalogue is lo- 
cated in the center of the room. Proceeding west, the 
periodical section, with bound and current journals in 
the field, is found on the left hand, while on the right 
are the large circulation desk and a small closed sec- 
tion of stack. On the mezzanine, back of the circula- 
tion desk, may be found additional bound and 
unbound files of periodicals in open stacks, and a 
number of shielded study tables. 

On the ground floor facing the courtyard are a series 
of eight offices and workrooms which house the per- 
sonnel for the Economics and Industrial Relations Li- 
brary, the Technology Press, the Dard Hunter Paper 
Museum, and a statistical workroom. There are eight 
corresponding areas on the mezzanine directly above, 
which are intended for special collections, possibly i in- 
cluding rare books. In the interim before permanent 
occupancy, they may be made available for short-term 
use by Faculty or visiting scholars. 

At the extreme west end of Dewey Library is the 
splendid Map Room equipped and embellished by 
the Boston Stein Club to contain the central Institute 
collection of some 30,000 mans. Snecial consideration 
was given to the selection of each item of furniture 
and equipment. The Man Room contains a large con- 
sultation table (measuring 9 < 20 feet), a light table, 
an atlas case, special map storage units. and other 
facilities. Furnishings, rug, and color scheme have 
been designed to provide ideal facilities fer the con- 
sultation and use of maps. A particular feature is the 
Great Globe, gift of Harrv H. Young, ’91. built to his 
order in England bv Messrs. George Philip and Son, 
Ltd. The Great Globe measures six feet in diameter 
and is fitted to rotate on its axis in two and one half 
minutes. It is not intended to be, or to become, a ster- 
ile exhibit but is regarded as an active and valuable 
aid in the teaching program of the Institute. 
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The entire west wing of the library is occupied by 
the gallery, and a passage fronting the inner courtyard 
which connects the English and History, and Dewey 
libraries. The gallery proper has two walls of glass — 
one of which forms the wall of the outside building 
near the main entrance. Thus students and visitors 
alike are afforded a clear view of the contents whether 
the gallery is open or closed. The gallery meets the 
long felt need for an adequate secure space where the 
most valuable paintings, art objects, and exhibitions 
can be displayed advantageously. It is hoped that 
some of the seldom seen works of art in the Boston 
area can be shown here. The first exhibition was a 
collection of the work of Voorhees, Walker, Foley and 
Smith, architects of the building; it was followed by a 
unique showing of relatively recent works of Georges 
Braque. 

Physically, the gallery has a floor area of about 2,400 
square feet and has high ceilings. Two walls are glass 
and two are wood-faced and covered with linen to 
serve as mounting surfaces. From the Cardiff green 
terrazzo floor to the soft neutral gray walls, every ef- 
fort has been made to direct attention away from the 
surroundings toward the contents of the gallery. Ex- 
hibition panels on pylons of natural birchwood are 
used. Cases are available, when needed, and although 
none have been provided inside the gallery, two are 
mounted just outside on the corridor walls. Floor-type 
glass cases will also be used in the corridor for small 
or special exhibits. A stairway near the central en- 
trance to the new gallery provides access to the Dard 
Hunter Paper Museum which occupies approximately 
the same area directly below the gallery. 

The Dard Hunter Paper Museum, acquired by the 
Institute some 11 years ago, is definitive in the tech- 
nology of handmade paper. Exhibits and more exten- 
sive study collections, and a reference library, 
considered to be one of the best in the world on the 
subject, amplify the resources for the study of paper- 
making. In the Hunter Museum there are exhibition 
cases containing samples of paper, techniques of 
printing and bookmaking, watermarks, and related 
material. All of the facilities exist for the production 
of a book from the raw materials, and an exhibit shows 
the actual production of a book by hand, from the raw 
materials to the completed bound volume. Printing 
presses of various types are on display. 

Directly above the Dewey Library on the second 


‘ floor of the south wing is the new Central Library, the 


nerve center of the M.L.T. library system and the main 
source of Institute reference. 

The Central Library, though a trifle larger, is es- 
sentially similar in shape to the Dewey; it is supplied 
with a mezzanine on the north or court side, and a 
smaller part mezzanine at the extreme east end but is 
not equipped with map-mounting boards. The sweep 
of the long room is unbroken save by furniture and 
low shelving in several areas. The superb view 
through the eight large windows — across the Charles 
to the full arc of the Boston skyline . . . from the 
gilded Capitol dome to Brookline — like the Dewey, 
is framed in full-length drapes. A color scheme of red 
floor, matching book shelves, gray periodical shelving 
with clear green and blue walls is refreshingly novel. 
The furniture of the now familiar Hayden pattern is 























































The Processing Room is the Central Library workroom. A glass- 
paneled corridor at the left looks into the Processing Room and 
also into the inner court. 


ample and varied; individual small tables alternate 
with larger tables for several readers. Special biblio- 
graphic, card catalogue, and “stand up” tables (many 
tailored to the spaces they occupy) are used. A few 
pieces of lounge furniture are strategically located 
near the windows while individual study tables are 
located on the mezzanines. 

As one enters the Central Library from the stair 
nearest the gallery the periodical section is located to 
the right. Here, segregated from the main room by 
special shelving, are large tables and a generous selec- 
tion of general and specialized periodicals. To the left 
is the entrance to the main administrative office 
which faces the court. Just beyond is the main circula- 
tion desk with its statistical records, and facilities for 
charging and returning books. A passenger elevator 
and book lift, connecting with the main stack in the 
basement, and a workroom office are close to the cir- 
culation desk. Tables and work spaces for readers fill 
the space to the windows. Next, and almost in the 
center of the room, is the vast central Institute card 
catalogue which contains detailed information of the 
holdings of the central and all branch libraries. 
Beyond the catalogue are more tables for readers, in- 
cluding special reference sets. Alcoves with open ref- 
erence shelves are to the left, and the main reference 
desk occupies the extreme east end under the mez- 
zanine with the locked space above reserved for the 
thesis collection. The east end of the room contains 


A ap of the English and History Library showing the cir- 

culation desk. Individual desks at the right look toward the 

Alumni Pool. The high windows in the alcoves at the extreme 
left face the inner court. 
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additional reference material and sets of scientific 
periodicals from 1930 to date. On the second floor ta- 
bles are provided for the consultation of Science Ab- 
stracts, Chemical Abstracts, Beilstein, handbooks, and 
the like. The periodicals are continued on the small 
mezzanine just above, where eight individual tables 
serve for readers. 

If the visitor will turn to the left at the reference 
desk, a passageway will lead directly to the north 
wing Faculty offices. Windows look down into the 
central court but the passageway also has a line of 
windows on the right, not only to increase interior 
lighting but also to permit those who pass by to look 
into the main library work area. Much goes on behind 
the scenes in a great library but usually the staff re- 
main hidden from all but the most persistent investi- 
gator. Not so in Hayden. The processing room —a 
large low-ceilinged, well-lighted area —is occupied 
by the staff of cataloguers, catalogue typists, order, 
binding, documents, periodical, and accounting per- 
sonnel. There is room, for the present at least, so that 
the flow of incoming books through to the shelves and 
the reader may be hastened. The processing room 
on the second floor is located immediately above the 
receiving room on the ground floor. The workroom 
where books are unpacked, checked, sent out or re- 
ceived from the bindery is directly below in the base- 
ment. A stairway and book lift connect all three floors. 
Near the entrance to the Central Library, a well- 
stocked bibliographical section is conveniently acces- 
sible to the library staff and user. 

If undertaken for an appreciable period, serious re- 
search at a library table or open carrell is difficult at 
best. Most libraries, therefore, are besieged with re- 
quests for rooms or semiprivate areas that can be 
allocated for relatively short periods of time to partic- 
ular projects. In the Hayden Library 15 individual 
study rooms have been included on the second floor 
mezzanine. Each is approximately 12 < 12 feet in size, 
with a large double north window; research projects 
undertaken by Faculty and staff may be housed for a 
period of weeks, or occasionally for months, in these 
desirable study rooms. They are not hideaways or sec- 
ond offices for busy members of the Faculty, and 
tenure is closely controlled. 

The Institute has few rooms where colloquia, semi- 
nars, or staff gatherings may be conducted in a pleas- 
ant atmosphere of sociability, but for such uses the 
Moore Room, the Emerson Room, the Emma Rogers 







The Library Lounge is admirably suited for use as a seminar 

room. Vernon D. Tate, Director of Libraries, is addressing a 

meeting of library personnel. It is also intended for use as a 
general social lounge. 
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Room in the main academic buildings are greatly 
prized amenities. To them may now be added the Li- 
brary Lounge intended to serve identical functions, 
particularly (but not exclusively) for the humanities 
faculty. The Library Lounge on the third floor, di- 
rectly above the library processing area, is intended 
for meetings of the Faculty, students, visitors, and the 
library staff. The Library Lounge with a kitchen for 
preparing light refreshments is a large, quietly deco- 
rated, and well-furnished room, and constitutes a 
greatly valued addition. In the northeast corner of the 
third floor, connected through the kitchen with the 
Library Lounge, is a small gaily furnished Women’s 
Lounge reserved for the use of members of the library 
staff and of the offices in the north wing. 

Even the library, the former citadel of the printed 
book, is not immune to the advances of technology. 
Microfilm, microprint, and microcards, reduced pho- 
tographic facsimile, sheet film, and other methods of 
documentary reproduction now take their place with 
more conventional forms of the printed word as a part 
of the resources offered the library user. A section in 
the basement of the Hayden Library houses a labora- 
tory for the production of microcopies and for the 
study of scientific aids to learning. Research and pro- 
duction go hand in hand. Inter-library loan can now 
make desired material available at a distance while 
the original volumes remain in the library at the serv- 
ice of the Technology community. Any material, 
however rare or complicated, can be collected or ex- 
changed. Possibly in the future microfilming will be 
substituted for binding in the case of certain periodi- 
cal files, as it now substitutes effectively for news- 
papers. The motion picture has long since invaded 
the elementary and secondary classroom. A recent 
survey shows that several hundred teaching and re- 
search films have been assembled at the Institute. To 
service these and other films that may be rented or 
borrowed from time to time, there is a small air-con- 
ditioned projection room, seating 50 and capable of 
providing theater-quality, 16-millimeter motion pic- 
tures with appropriate sound; it may be the prototype 
of the future classroom. These facilities are located 
in the great basement which extends under all of the 
wings of the building and the courtyard as well. They 
occupy but a small portion of the basement and the 
residue is devoted to library stacks. The Hayden col- 
lections must grow beyond 650,000 volumes before 
all stack space will be completely filled. 

The Charles Hayden Memorial Library represents 
a long forward step by the Institute to meet increas- 
ingly stringent educational demands. The great new 
library with outstanding facilities for humanities, sci- 
ence, and technology required years of planning by 
the Administration, Staff, Faculty, Alumni, and out- 
side advisers. It is the product of many hands and of 
many brains . . . a donor who gave far more than 
money — an architect, himself an alumnus, who was 
interested in creating more than a_ building — and 
an Administration prepared to carry the undertaking 
through to a successful conclusion. For the Alumni, 
present and future students, Faculty, Staff and others 
using M.I.T. library facilities, the Charles Hayden 
Memorial Library is an unparalleled resource. 
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SCIENTIFIC REBEL 


—Study of a Pioneer Spirit 


May, 1950, Marks the Centennial of the Birth of 


Edward Weston, Pioneer Electrical Instrument Maker 


BY DAVID 0. WOODBURY 


1850, in the tiny village of Oswestry in England, 

a child was born to an obscure mechanic named 
Edward Weston. From the beginning, the son, also 
called Edward, was a pioneer — a fighter and a dis- 
senter from the accepted way of doing things. He had 
a towering impatience with convention; whatever he 
saw, he wanted to improve. 

When the boy was eight years old, his mother, who 
was the driving force in the family, insisted upon mov- 
ing into the factory town of Wolverhampton, so that 
Edward could get a real education. The father tagged 
along, taking what jobs he could get in the mills in a 
region where railroads and steel and textile mills ac- 
counted for the major industrial activity. But Edward 
instantly began to blossom. He was scarcely 12 when 
he was filling the house with electric batteries, bells, 
and even motors, in the conduct of his electrical and 
chemical experiments. He invented a machine for 
insulating wire which was so successful that he was 
able to build an induction coil that worked. He spent 
long hours at the town’s mills, absorbing the “feel” of 
the machinery there. 

Edward spent as little time as possible over his 
schooling, but passed his courses with credit because 
of his remarkable ability to originate new ideas. His 
teachers were fascinated by him; wisely, they con- 
doned his spirit of rebellion against formal learning 
and took delight in helping him with his experiments. 
This spirit of rebellion stuck with him through life. 
In fact, it became the central driving force which pro- 
duced all his achievements. That he became a great 
pioneer in electric power generation, in lighting, and 
especially in electrical measuring instruments, was no 
aecident. From beginning to end he was at war with 
the loose, rule-of-thumb methods of the day. He made 
a devil of inefficiency and a god of perfection. Noth- 
ing was quite good enough for him. He believed that 
anything, whether it was the design of a machine, the 
writing of a patent, or the conduct of a lawsuit, could 
always be done better. He was instantly ready to take 
pains to achieve the high standards of his ideals. 

In the fierceness of youth, Edward Weston served a 
brief period of apprenticeship to a doctor. Abhorring 
the mere dispensing of pills, he became a little too ex- 
perimental and avoided disaster only because the 
kindly old physician saved the patient's life by heroic 
measures. Weston gave up his medical apprentice- 
ship, packed his bags, and calmly abandoned his fam- 
ily by going to London. It was his great desire to work 
under Michael Faraday, then rounding out his 


QO: hundred years ago this month, on May 9, 
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wonderful career as the most beloved scientific fig- 
ure in England. But Faraday died before the young 
man could meet him. Suddenly going off on a new 
tack, the rebel put up his last £10 for a passage to 
America. A chance acquaintance had told him that a 
job would be waiting for him at the Castle Garden 
dock in New York. 

Conditions were not quite as represented in this 
country in 1870, and Weston got down to one $0.10 
meal a day before he found a miserable job mixing 
solutions in a small plant in which photographic plates 
were made. An inexcusable explosion in a collodion 
tray so enraged him that he determined to change his 
employment. But the only other job he could find 
open was the post of chief engineer and chemist to a 
well-known electroplating firm. Boldly, Edward an- 
swered the advertisement, and, to his amazement, the 

head of the company came around to see him. 





Newark College of Engineering 
Edward Weston — as the young, energetic inventor 
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The physical laboratory of Edward Weston contained instruments for the analysis 
and measurement of light and electrical quantities. The tangent galvanometers 


at the right measured electrical current. 


Young Weston abhorred bluff, but in those days one 
hardly needed it. In every technical field people were 
groping. Particularly in electrochemistry ignorance of 
principles was abysmal. Old-style wet batteries were 
still used for supplying current; solutions were mixed 
until they were “about right.” Platings of nickel and 
silver were uneven and promptly peeled off the base 
metal. Weston found out this much before his inter- 
viewer came to see him, and then calmly told him 
that he would make a very good chemical expert in- 
deed. He even guaranteed to put the ailing plant back 
in production in a few weeks. 


Early Successes in Electroplating 


The man believed him, and Weston went to work 
at the princely salary of $15 a week. He had not over- 
stated his abilities. By working day and night, and 
applying his fairly comprehensive knowledge of 
chemistry, he was able to clean out the contaminated 
plating baths, rejuvenate the batteries, and get the 
plating schedule on its feet again. It took him less 
than a month, and it was arduous work. Equipment 
was worn out. The artisans were ignorant and opinion- 
ated. There was no textbook to tell him how to solve 
his problems. But the happy result was that Weston 
virtually reinvented electroplating, and put his finger 
on many of the fundamental weaknesses of the art, as 
well. The American Nickel Plating Company began to 
prosper. A shiny nickel coating on metallic objects 
was just then the rage. With smart salesmanship, the 
company began plating everything from ladies’ 
brooches to fire-engine boilers. Edward Weston, at 
that time but 20 years old, had acquired a reputation 
in the field. 

This success was not enough for Weston, who now 
decided to marry. As to how this was done there is no 
record. He seems to have treated courtship with the 
same truculent spirit that he used in chemical experi- 
ments. He met, courted, and married a young German 
girl, Wilhelmina Seidel, all within a month or two, 
then got back to electroplating, as if his excursion into 
human relations were finished. Mrs. Weston disap- 
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peared into a succession of homes, 
each more pretentious than the last, 
She took no part in Weston’s profes. 
sional life. She was a good wife and 
later a good mother to her two sons, 
That is absolutely all the record 
shows. 


New York, was far from pretentious, 
For, shortly after his marriage, 
Weston lost his job when the plat- 
ing company closed its doors. Ironi- 
cally, he had brought nickel plating 
into so much favor that the owners 
of the firm decided to corner the 
market in nickel, and let others do 
the work of depositing it. Unable 
to find work anywhere, he had 
bought a moribund photographer's 
business, and was living in a single 
room at the rear of a small studio. 

He was a tolerably good photographer but the work 
bored him so that he neglected it. The business ex- 
pired: a little over two years after he had arrived pen- 
niless in New York, he was penniless again, and 
without employment. Then, in the nick of time, he 
met George J. Harris, who had a little money to invest 
in a business enterprise. Weston persuaded him to es- 
tablish a new electroplating firm which became 
known as Harris and Weston. 

The new firm went into business guaranteeing that 
their nickel plate would not strip or peel, and fortune 
was with them. Presently, they owned a sizable fac- 
tory on Center Street and employed a dozen men. 
When the terrible financial panic of 1873 swept the 
country, Harris and Weston managed to pull through. 
One thing that saved them was a small dynamo that 


Weston had designed and built, which took the place | 


of batteries. Another was his first patent, covering a 
new kind of nickel anode material, made of powdered 
metal, carbon, and binder. It produced a beautifully 


An early type of electroplating dynamo made by Weston has 

been in the possession of M.I.T. for more than 60 years. Both 

field and armature are made of solid cast iron; the brushes are 
of laminated copper strips. 
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Her first home, however, a miser- | 
able pair of rooms in downtown | 
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smooth, tenacious plating that 
would take a mirror polish. It put 
the firm head and shoulders above 
its competitors in quality and ra- 
pidity of work. 

The business would probably 
have thrived indefinitely, but Wes- 
ton already chafed under its routine 
restrictions. His whole mind was oc- 
cupied with developing the plating 
dynamo, and forcing the industry 
to adopt it. Harris was no techni- 
cian, and the business languished. 

In the midst of a world of bright 
young men like Edison, Bell, and 
Elihu Thomson, Weston’s reputa- 
tion was nevertheless growing ra- 
pidly. His dynamo came to the 
attention of Stevens, Roberts and 
Havell, a Newark manufacturer 
of novelties—and the company 
bought a machine. Then, in 1875, 
they gave him legal aid in fighting his first infringe- 
ment suit, and at the same time agreed to manufacture 
the nickel anode which was the basis of the suit. Five 
years out from Castle Garden, Weston had become a 
force in the budding electrical industry. 

The Weston dynamo was a crude affair, not much 
different from half a dozen others, all of which were 
descendants of the prototype invented by Gramme in 
Europe. But, from the first, the young Englishman 
showed a genius for reducing designs to essentials. 
His machine was compact and reasonably efficient. It 
did the plating job admirably. 

The great Philadelphia Centennial of 1876 was a 
bitter disappointment to Edward Weston, for the dy- 
namo he showed was ignored. But a few months later 
the slight was forgotten. The Stevens firm entered into 
a contract with him to make the plating machine, and 
took Weston on as engineer and manager of the new 
dynamo factory. He responded by plunging with tre- 
mendous vigor into new designs. In the next couple of 
years he took out at least a dozen patents on dynamos 
and motors, anticipating, among other things, the 
forced air-cooling of rotating parts and the elimina- 
tion of eddy current losses by the use of laminated 
steel in the magnetic circuit. 

The company had given him a fine machine shop 


‘for his experiments and hoped that he would forge 


ahead with them in the plating industry. But the hori- 
zon was not large enough, and he struck off into new 
territory again; this time turning his attention to elec- 
tric lighting with arc lamps. Charles F. Brush, Elihu 
Thomson, James Wood, Hiram S. Maxim, and many 
more were in the field already, but Weston moved 
into it so fast that he was soon abreast of them all. He 
found that a relatively high-voltage dynamo would 
work, if carefully designed and controlled, and that 
carbon arcs could be made moderately reliable with 
ingeniously designed feed mechanisms. He insisted 
on setting up the manufacture of this equipment. 

If the firm of Stevens, Roberts and Havell had not 
had its feet well on the ground, the plating patents 
might have died for lack of attention. As it was, Wes- 
ton aroused the ire of numerous customers, among 
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The chemical room in Weston’s private laboratory, at his home in Newark, about 
1885, provided outlets for gas and electricity, and contained delicate balances, 
testing devices, and a good supply of chemicals. 


them the pioneer penmaker, Eberhard Faber, be- 
cause he simply ignored requests for servicing his dy- 
namos when they went wrong. Nor did his patent 
attorney fare much better. Weston would throw a new 
idea at him — or a dozen of them — then become in- 
accessible in his shop. The attorney would hound him 
for weeks, then finally go ahead alone and make draw- 
ings, file claims, and even find manufacturers for the 
new products. 


Contributions to Electric Illumination 


The opening period of arc lighting, during the dec- 
ade spanning the 1870's and the 1880's, was among 
the most fantastic in American business history. 
Spearheaded by Charles F. Brush, a dozen or more in- 
ventors stormed the country in person, selling isolated 
lighting systems to cities and towns everywhere, even 
conducting small private wars with one another over 
the rights to a given territory. When they were not 
running each other out of town, they were in court 
vociferously bringing infringement suits. It was just 
the atmosphere Weston loved, especially the suits. He 
had a remarkable talent for winning legal arguments, 
and soon came to be dreaded by all his competitors. 
In the following years a host of interests met him at 
the bar and lost — all but Edison, whose incandescent 
lamp patents proved to be invincible. 

Weston’s contributions to arc lighting were not revo- 
olutionary, but they were sound, and his dynamo was, 
on the whole, better designed than any of the others. 
In 1879 his benefactors helped him organize the Wes- 
ton Electric Light Company, and he became a leading 
figure in the largest field of applied electricity. Soon 
Weston had obtained the contract for lighting the vast 
new Brooklyn Bridge. He had established public utili- 
ties in cities all over the East; his lamps were in hotels, 
stores, amusement parks, and on piers and in theaters. 
A major infringement suit against Brush, over the 
method of compounding arc lamp carbons, was de- 
cided in his favor. He became principal competitor of 
Thomas A. Edison for a while when the results of his 
work on lighting suddenly brought him into Edison’s 
own preserve — incandescent lighting. 
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This early electrical measuring instrument, with knife-edge 

pointer and mirror, differs from most Model 1 instruments in 

having a plastic cover plate which was later replaced by metal 

and glass. During its 60 years of service, this instrument has 

never been returned to the factory for repairs or servicing of 
any kind. 

To cover in any detail the enormous variety of Wes- 
ton’s contributions to this field would make a long 
story, and one that is already recorded in book form.*® 
It is enough here to say that his protesting mind cut 
through the difficulties and limitations of the glowing 
filament and produced several basic improvements, 
soon adopted throughout the industry. One was the 
amorphous carbon thread, made by compacting car- 
bon powder and sintering it into a homogeneous, non- 
fibrous filament. This he called “tamidine.” It led the 
field and eventually drove out Edison’s original car- 
bonized reed. 

His second important advance was the “flashing” 
process for obtaining a uniform diameter of filament 
and eliminating the weak points that caused burn- 
outs. It consisted of burning the new filament in a 
hydrocarbon atmosphere, by which pure carbon was 
deposited on the thin places which glowed more 
brightly than the rest. By this process, lamp life was 
raised to thousands of hours. 

A third contribution was the thorium oxide “getter” 
for absorbing the last traces of oxygen after the lamp 
bulb had been exhausted. This principle is still used in 
the manufacture of some types of radio tubes. 

By 1886 Edward Weston was a major figure in elec- 
trical engineering. His Weston Electric Light Com- 
pany had been absorbed by the United States Elec- 
tric Lighting Company and big money was behind it. 
His prominence was daily attested by patent suits, 
which cropped up on every hand. He sailed into them 

* David O. Woodbury, A Measure for Greatness (New York: 
McGraw-Hill Book Company, 1949), $4.00. 


with savage delight and beat his enemies almost every 
time. He had received 186 patents, the majority of 
which were unassailable. He was rapidly becoming « 
rich man. 

Then, suddenly, he quarreled with his business as- 
sociates and resigned. He was once more the lone 
eagle. But there was no more walking the streets. The 
income from royalties was large and secure, and he 
was in constant demand as an expert witness in other 
people’s suits. He was an outstanding authority on 
the electrical art in its practical aspects. Better, he 
knew how to explain to judges and lawyers even the 
knottiest technica! concepts. He was able to force a 
court decision on the merits of a patent, not on legal 
verbiage and indirection. A number of firms were 
ready to offer him $5,000 yearly retainers just in case 
they got into trouble. A few such commissions would 
have made him wealthy for life. 

But again Weston was not satisfied. He had by no 
means exhausted the great well of his ideas, and as 
soon as he was his own master he built himself a mag- 
nificent laboratory in the back yard of his home, and 
put a staff of people to work on various new scientific 
problems. 


Precision in Electrical Measurements 


The question of what to invent next never bothered 
Weston. As Professor Emeritus Dugald C. Jackson, } 
of the M.I.T. Department of Electrical Engineering, 
once said: “Dissatisfaction, not necessity, was the 
mother of Weston’s inventions.” And this rebel was 
perpetually dissatisfied with something. In 1886, he 
was annoyed at the complete lack of suitable electri- 
cal measuring instruments. Although the electric 
lighting art was nearly 15 years old, there was no con- 
venient or accurate way to determine voltages and 
currents, and it was actually believed that there never 
would be one. D’Arsonval in France, and a few others 
scattered over the world, had made attempts to apply 
the old galvanometer principle to the large demands 
of electric power measurement. But they had suc- 
ceeded poorly. Edison, with systems spanning the 
country, was still “weighing the electric light bill” ev- 
ery month by means of an electrochemical meter on 
each customer's premises. 

Weston’s success had always stemmed from the fact 
that he recognized a need just a few weeks or months 
before his competitors did, and hence produced the 
pioneer solutions to the new problems. He did this 
with signal success in the instrument field. The de- 
mand for good instruments was acute. He determined 
to build a portable voltmeter that would be depend- 
able and accurate. 

He began just where D’Arsonval had, with a tiny 
coil of wire suspended and free to turn between the 
poles of a horseshoe magnet. The voltage to be meas- 
ured was applied across the coil and produced a cur- 
rent in the coil. This current, in turn, produced a 
magnetic field which combined with that of the horse- 
shoe magnet in such a way as to turn the coil by an 
amount which depended on the voltage. Immediately 
he made discoveries which gave him an undisputed 

(Continued on page 404) 


+ Woodbury, opus cited, page 158. 
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American Education in a Quandary - II 


Originating in the Universities and Reaching into the Community 


Cross-F ertilization of Ideas Holds Greatest Promise for 


Providing an Adequate Basis for the Good Life 


BY C. C. FURNAS 


pound on a line of pessimism which says that an- 
other world war is inevitable and that because of 
the effectiveness of modern weapons it will be com- 
pletely destructive and will wipe out the human race, 
or at least civilization, and so what is the use anyway? 


| N some quarters it is popular at the moment to ex- 


The Possibility of War. Though the lethality of mod- 
ern weapons and those that are in development can 
hardly be overemphasized, there is no justification for 
taking that gloomy a view. Another full-fledged world 
war would, without doubt, be truly catastrophic. Pos- 
sible physical destruction would completely over- 
shadow that of World War II. Undoubtedly millions 
would lose their lives, human relations would degen- 
erate, suffering might well exceed any that we have 
ever known. Civilization would receive a very serious 
setback, but it would not be destroyed. Time and 
again it has been demonstrated that human society is 
made of very tough material and that it does not de- 
stroy easily. 

Let it not be thought that I am unaware of the ex- 
treme seriousness of another world war. When civili- 
zation does become fairly reasonable and reasonably 
peaceful, such conflicts will have become unthinkable 
and unspeakable. The major task of the world today is 
to avoid such a war if at all possible. Let no one under- 
rate its potential seriousness but also let him not be so 
pessimistic as to assume that there is no hope and no 
future for the world. 

Often it appears that because of our perpetual con- 
flicts, individual and group loyalties will always call 
for the battle of man against man and group against 
group. We seem never to be really unified until we are 
in danger, and battling in a common cause. A real 
“moral equivalent of war” apparently has never been 
found. At times it appears that the only way to avoid 
conflict between us and the Russian nation would be 
to have an invasion of men from Mars so that we 
would band together against the common enemy. Ad- 
mitting that competition by individuals and groups is 
probably the heart of our existence and advancement, 
no one has really explained why, even when engen- 
dered by a sense of insecurity and by pride and preju- 
dices, the competitive aspect repeatedly gets out of 
hand to the extent of destructive combat between na- 
tions. From the point of view of common sense, it is 
utterly silly, but there it is, and is not readily explained 
away. It is of course trite to say that this is a major so- 
cial problem of our generation, but it will still bear re- 
peating. Any possibility of solution should be grasped 
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and examined to the full. At this point, recommenda- 
tion for reading of a very recent book Modern Arms 
and Free Men' by Vannevar Bush, ’16, would appear 
to be in order. It is an excellent combination of realism 
and optimism. 


Framework of a Solution 


At this point you may well accuse me of having 
taken liberties which are not allowable. My subject 
mentions education and I’ve persisted in speaking of 
wars and babies, minerals, airplanes and food. How- 
ever, there is a reason for that approach. This business 
of two billion plus individuals living together on one 
confining cosmic clod is an experiment — a problem 
in research. Quite a few years of teaching coupled 
with considerable research experience, and looking 
over the shoulders of many others, have shown me 
that when a research problem is well analyzed, it is 
halfway on the path toward a solution. Hence my ob- 
servations on the pattern of the world in which we 
live. Education must start with that to be realistic. 

I am not going to be so presumptuous as to indicate 
that I know any exact or even valid answers to the 
problems of modern education. Civilization is, as it 
has always been, a bootstrap-pulling proposition. 
Thousands have searched for the answers to all our 
problems and no one has found them. That situation 
is not going to be changed readily, and certainly not 
by this article. But there are a few elements which ap- 
pear to be necessary parts of the structure of our fu- 
ture. A consideration of them might bring out some 
constructive ideas. 


The Socialized State. The present popular appeal 
of the idea of the “Welfare State” in this country is, I 
believe, generally recognized to be but another step 
towards the completely socialized state. The social- 
ized state, whether under the name of communism or 
any other is, of course, by no means new in history. 
Communistic societies were the rule rather than the 
exception among primitive people. Among small 
homogeneous groups in a simple economy it was 
probably not only a workable but perhaps the best 
arrangement. Without going into any of the many 
possible points of argument, it is quite apparent that 
the truly socialized state is completely unworkable for 
modern society. The basic reason is that socialism, to 
be really workable, must be so complete that individu- 
ality is thoroughly suppressed. If any individual hap- 


1 New York: Simon and Schuster, 1949. $3.50. 


373 





pens to step out of line with the rules and mores of the 
socialistic state, he must be brought back into line, or 
eliminated, or the whole delicately balanced structure 
will start to collapse. The present Russian nation 
should be enough of an example of the end results to 
be completely convincing. Complete socialism, if car- 
ried to its logical conclusions, means that we must fall 
into the ant-hill existence. It is conceivable that the 
ant life would be simpler but, in my opinion, it could 
hardly be worth while, and certainly would not be 
very much fun. 


The Role of Democracy. I am quite convinced, not 
only for emotional reasons but because the arguments 
appear very sound, that any real solutions will ulti- 
mately be found in continuation along the paths of 
democracy. Democracy is a term which is much ban- 
died about and also much maltreated, so it first needs 
to be defined. The democracy which I am speaking of 
is that which was most aptly and most completely de- 
fined by Abraham Lincoln as the “government of the 
people, by the people, for the people.” This definition, 
by statement and by implication, embraces a quite 
ample delineation of the essentials of democracy for 
all time to come. Because of the presumed temporary 
effectiveness of dictators, there are those who believe 
that, as life becomes more complicated, democracy 
becomes less effective and that totalitarianism, with 
the big boss on top, is the only way that we will arrive 
at a stable civilization. It would appear that history 
would give sufficient examples to show that dictator- 
ships or a totalitarian state of any sort are not only 
cruel but ineffective and often short-lived. However, 
the appeal of the effectiveness of an efficient industrial 
management is so strong that it is often carried over, 
by analogy, as the ideal for the political unit of the 
state or the nation. It is my opinion, however, that the 
very complexity of our modern affairs is the thing 
which makes it necessary that the government shall be 
of, by, and for the people. Since the world does not 
have and never did have individual supermen who 
were so all-wise or of such infinite ability that they 
could individually handle all affairs of civilization, it 
becomes necessary that effective and true collabora- 
tion and integration of the efforts of the people are re- 
quired. People being the way they are, you only arrive 
at this type of collaboration if the government truly 
reflects and represents them, their needs, and their 
wishes. No matter how angry and disgusted I become 
at times at the trends and the vicissitudes of political 
democracy, it is still my firm conviction that it is not 
only the soundest but the only route along which civi- 
lization can advance. The democratic pattern which 
is ultimately evolved may have many phases and as- 
pects which would seem strange to us, but still the 
elements of “of, by, and for the people” must, and un- 
doubtedly will be there. Further, if we are to have a 
world which will remain at peace, world-wide col- 
laboration (and hence world-wide democracy) is an 
absolute essential. That, of course, is a basic bone of 
contention between us and the Russian state at the 
present time. Whether the necessary world-wide con- 
version can be made to come about through acts of 
persuasion and demonstration and example, rather 
than by war, only history will be able to tell. 
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The Time Element. By the time we emerge from 
early childhood, the pattern of our thoughts and our 
emotions is fairly well fixed. We continue gaining new 
knowledge for years to come but the genes and our 
environment have left their permanent mark by this 
time, so our individual and group responses, particu- 
larly in the field of emotion, are quite predictable and, 
on the average, change but little. Hence, we can only 
really perform about one good sociological experiment 
per generation. We have only been attempting this 
business of living together for a few hundred genera- 
tions. so we have only been able to perform a few 
hundred experiments. Considering the complexity of 
the task, it seems to me that we have done very well 
indeed. Many a relatively simple problem in physics 
or chemistry takes many times a few hundred experi- 
ments to arrive at a successful solution. Therefore, 
if we could look at ourselves objectively, we would 
probably conclude that, everything considered, we 
are not doing too badly. Naturally, we would like to 
see the experiment completely successful in our own 
generation. That is a worthy emotional reaction but 
not a true measure of the success or failure of the work. 

In the older days, before science really began to 
make itself effective in the world, physical changes in 
the pattern of living came very slowly and the need 
for rapid social change was correspondingly small. 
Life in medieval Europe was probably very dull, but 
life did move on its slow and tranquil way, and there 
was always ample time for another generation to come 
along and adapt itself as necessary. 

At present, however, important changes in the 
framework of living occur not by the generation but 
they come by the year and sometimes, it seems, almost 
by the hour. The present inhabitants, an ensemble of 
two billion people, are continually thrown into a state 
of emotional, political, and economic indigestion. It is 
not change itself that makes the problem difficult, it is 
the rate of change. Our capacity for adaptability, un- 
fortunately, is not great enough to handle the situa- 
tion. Although the classicists believe that the ancient 
Greeks were a superior race, the like of which has 
never been seen before or since, it is my opinion that 
we have not lost ground intellectually or emotionally 
since those hallowed days. We have essentially the 
same capabilities — are about the same breed of ani- 
mals. Our fund of information is infinitely larger than 
it has ever been before and, in view of the circum- 
stances, our decisions and actions are probably about 
as intelligent as we have a right to expect. Our most 
severe sociological difficulty is that the problems of 
the job we have thrust upon ourselves, by the rapid 
transformation of the physical world, are such that any 
one generation, with its present mental cast, cannot 
solve them as rapidly as they come. Our performance 
may avvear to be poor but it is no cause for real de- 
spair. The new generation has nearly always surprised 
the older one with its ability to get on in the world and 
if this happens often enough things may not turn out 
so badly after all. 


Elements of Solution 


Most persons who worry about the state of Ameri- 
can education, and they are many, beat the drum 
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for some specific reform as if education were a single- 
valued function that could be solved by a single suc- 
cessful operation. As a matter of fact, education is as 
complicated as life itself for the simple reason that it is 
an integral and essential part of life. There is no one 
element that is predominantly bad — though admit- 
tedly the ensemble needs thorough investigation and 
repair — perhaps rebuilding. Like the system of en- 
docrine organs in the human body, education depends 
on the proper balance in the functions of many parts. 
Remedies of endocrine malfunctioning are seldom 
achieved by making up a single deficiency or restrict- 
ing a single overzealous gland. Or perhaps you prefer 
the analogy of a television set that is out of balance. 
You seldom bring it back to normal and effective per- 
formance by adjusting a single knob; it seems you 
have to twiddle at least six of them. 

Without implying that I know how to adjust the 
glands or tinker with the knobs of civilization, I would 
like to describe some seven items that I consider of 
paramount importance in the matrix of education and 
suggest that if improvements are possible they will 
only come about by balanced modifications and opera- 
tions in these areas. 


Time. America is dedicated to the policy of univer- 
sal education, which is admittedly essential for a dem- 
ocratic society. There has been a tendency to adopt 
the purely quantitative approach — expose the victim 
to the educational system long enough and he will, at 
the limit of his absorptive capacity, become saturated 
with the proper knowledge and understanding of the 
world and all will be sweetness and light. There are 
those who would extend the period even further than 
it is now. But life is short and the hours are fleeting. 
Even the normal college education takes a man to 
about the time of the peak of his physical prowess, and 
he is prepared to begin living only when he has begun 
to slide downhill as a biological organism. For the pro- 
fessional man the situation is worse. A physician can 
hardly hope to begin his life’s work before age 30 
and he already begins to feel old even though the cal- 
endar says he has a few more years. Undoubtedly 
there are areas where the time devoted to education 
could well be extended, but real advance will come 
only when the teaching fraternity shifts major atten- 
tion to the effectiveness of the educational processes, 
rather than insisting on increasing the time of expo- 
sure to formal classroom environment. If there is any 
point in trying to improve education, we should as- 
sume that we are not going to have any more time 
available and resolve to make better use of that we 
do have. 

Be it said as a corollary to this attitude that far more 
can probably eventually be done in adult education 
than is true at present. Formal classes for adults, uni- 
versity round tables, professional short courses, and 
several other devices all contribute to progress in this 
field, but when all such efforts are added together 
they still give a vague effect of playing house. Educa- 
tional systems, from elementary schools through uni- 
versities, could undoubtedly wield much greater 
power in filling and molding ‘the minds of postschool 
adults in their particular regions if they undertook 
the matter as a task of paramount importance. There 
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should be no time limit placed on this sort of activity. 


Financial Support. Unanimous and unqualified 
agreement can be obtained among any group of edu- 
cators on the proposition that educational institutions 
need and deserve more financial support. I agree 
wholeheartedly and believe that a triple star should be 
placed on the needs of private institutions of higher 
learning. But I do not plan to dwell on this point be- 
cause it does not, in itself, point the way to the resolv- 
ing of the quandary which I have taken as my theme. 
Research men, engineers, churchmen, generals and 
admirals, politicians, farmers, and bureaucrats always 
clamor for more money — never for themselves; al- 
ways so they can progress further in their important 
and worthy work. I confess to complete guilt on the 
charge myself. But I also recognize that finances alone 
do not solve problems that are rooted in something 
other than money. 


Understanding of Principles. Since I have now dis- 
carded the first two of my seven items as not being of 
major import in solving the quandary, I must obviously 
begin making good use of the remaining five. Coming 
closer in to the kernel of the argument, it seems ap- 
propriate to scrutinize the item which I will call the 
“Understanding of Principles.” I will admit here to 
leaning heavily on the role of the sciences, but I trust 
not unduly so. 

Though I was engaged for a number of years in 
teaching endeavors myself, I never arrived at any firm 
conclusions as to the best or even a good way of lead- 
ing the new generation to acquiring knowledge and 
understanding. I have found, however, that the first 
requisite of even moderate success in the field is to 
have the objective quite clearly defined in the minds 
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of both the teacher and the pupil. In the teaching of 
science, before it arrives at the truly professional level, 
it seems to me that the acquisition of bits of knowl- 
edge about the physical world and what makes it tick, 
should merely be a secondary objective. In the field of 
general education, particularly, it would appear that 
the prime objective of the teaching of physical sci- 
ences should be to inculcate a real understanding of 
the physical world as contrasted to the mere acquisi- 
tion of facts. This understanding, as I perceive it, 
would be that the world is put together and operates 
on certain unalterable principles which we call natu- 
ral laws and that for every cause there is an effect, and 
vice versa. The objective of research and the subse- 
quent teachings is to determine these relations be- 
tween cause and effect and to realize that these things 
are true and unchanging. If the mass public can come 
to really believe that, a great deal of the mumbo 
jumbo of the modern world will automatically be 
removed. 

Extending this basic understanding of cause and ef- 
fect to the social world, the educated public would be- 
gin to realize and comprehend that human beings 
themselves, individually and en masse, operate in a 
cause-and-effect framework, just as do clocks and le- 
vers, radios and airplanes. Our knowledge of cause 
and effect in dealing with people, whether in religion, 
economics or politics, is certainly meager. It is all in- 
exorably wrapped with an emotional pattern, but 
mere complexities do not change the fact that there is 
some reason for everything that happens, even with 
people. Determining reasons is the first step towards 
achieving a remedy. Far too much effort is spent in ex- 
horting people and telling them how they ought to be, 
rather than in finding out how they really are. It is my 
own opinion that a continuing, thorough, and valid 
teaching of science in the schoolroom now will inevit- 
ably lead to a much more objective attitude on the 
part of people toward themselves and toward each 
other in the future. From this should come a basis of 
understanding, perhaps even a little sympathy, and 
slowly the solution of basic social problems might be- 
gin to take shape. 

Let it not be thought that emphasis on basic under- 
standing removes the necessity for learning facts. The 
once-over-lightly treatment with a casual indifference 
to the body of facts leads to dilettantism, and the dil- 
ettante in action is at the best, useless, and at the 
worst, dangerous. 

Though I contend that a reasonable concept and 
understanding of that entity we call science should be 
a part of every person’s education, I do not wish to be 
guilty of overemphasizing it. It should be pointed out 
that a historian could change only a few words in the 
argument I have presented immediately above and 
come out with the same statements on the “thread of 
history” that I have made on the understanding of 
cause and effect. Or you can modify it to expound on 
the elements of logic, or the theme of a great literary 
composition, or the principles of harmony. The partic- 
ular grooves in which we as snecialists all tend to 
travel are actually not isolated; they are not really far 
apart. The walls between them are rather thin and 
there are many doors. Some cross-visitations can 


hardly avoid being beneficial. 
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Asa corollary of the task of inducing understanding 
it would be very valuable, in the educational proc- 
esses, to focus considerable attention on what we do 
not know. Such a statement might appear absurd, for 
how can we know what we do not know? However, 
maps of Antarctica give fairly precise delineation of 
the limits of the land mass and designate various areas 
on the interior as “unknown” or “unexplored.” The sit- 
uation is certainly analogous to the physical and bio- 
logical sciences. The fringes of knowledge are known 
with reasonable certainty; it is the interior that is 
known to be unknown. To only a somewhat less de- 
gree is this the case for history and many of the other 
branches of knowledge. For motivation and orienta- 
tion, it would appear that it would be fruitful to spend 
considerable educational effort in delineating the un- 
known areas along with the inculcation of facts and 
principles of which we are reasonably sure. I know of 
no courses of study that put any emphasis on the un- 
known. I suggest it be tried. 


Values. In the interest of conciseness it is probably 
well to approach the subject of “Values” with quota- 
tions from David McCord Wright’s Democracy and 
Progress:* 


Progress . . . entails that we do something from which 
the “scientific” point of view has been assiduously running 
away for the past century; namely that we search for and 
proclaim values. The case for democratic and competitive 
development depends upon the answer to two questions: 
(1) Is there a group or class capable of developing and 
initiating good standards? (2) Will it be, has it been lis- 
tened to? 

Democratic progress comes through the existence and 
effect of an active and influential “censor” class. By this I 
do not mean direct control but criticism. 

Democratic contro] must be largely self-control. And 
even the greatest social achievements, if accompanied by 
a nibbling away of the structure which makes for self- 
control and responsibility in the individual, cannot prevent 
an eventual collapse of democratic society. It is plain that 
the system also involves, of its very nature, multiple short- 
run functional inefficiencies. 


{t has been a habit, for centuries, to look to the body 
of religion for a set of values. Even though the neces- 
sity of some value standards was recognized, it was 
not thought of as a function of education or democ- 
racy. But religious values arose from and were im- 
posed by a substantial element of fear, implemented 
by considerable amounts of mysticism and suggestions 
of the supernatural. Largely because of the impact of 
science, those psychological forces which were for- 
merly the source of religious strength are only par- 
tially effective now. Relatively few people believe in a 
literal hell and they are moderately skeptical of the 
supernatural. At the risk of being misconstrued, I 
would suggest that the responsibility of propounding 
values, formerly assumed entirely by religion, must 
now, to a large degree, be shouldered by democracy 
and its handmaiden, education. Assuming that this at- 
titude is the correct one, how can any individual or 
any group —no matter how intellectually honest — 
propound a set of valuable values? Further, how can 
they get them accepted? It is a bootstrap-pulling 


2 New York: The Macmillan Company, 1948. $3.50. 
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proposition, par excellence. This is a really sporting 
challenge to democracy, which will probably rise or 
fall on its effectiveness in facing the task. No easy so- 
lution is in sight but considerable encouragement can 
be obtained from a review of democracy’s past 
achievements. The Magna Charta, the Declaration of 
Independence, the Constitution of the United States, 
were essentially documents which devoted them- 
selves to the exposition of human values. You may 
contend that these were merely political documents 
and hence not sufficient for individuals, but none can 
deny their virtues within their limited scope. They 
have withstood international wars, revolutions, rebel- 
lions, and time. Moreover, by and large, the bulk of 
the people in other Western democratic countries still 
believe in the tenets of those documents. It is not 
entirely a matter of chance that democracy rises to the 
occasion when it really has to. One does not have to be 
unduly sanguine to assume that it will continue to do 
so. Its progress in setting up still further valid values 
through the medium of education will be necessarily 
slow and fumbling, but there is a reasonable prob- 
ability, that by building on its past experience it will 
come out with some common-sense solutions. 

Even the most exact of all scientists, the mathema- 
tician, sometimes resorts to a similar inexact type of 
approach. Often there are several solutions to an ab- 
stract problem. With a particular objective in mind 
the mathematician recognizes one possible solution as 
absurd, the other as “common sense.” He chooses the 
latter, and discards the absurd. He arrives at this type 
of judgment only because he has had experience in 
achieving certain objectives — values, if you choose. 
Educational leaders, by some self- assumption of 
responsibility and implementation of their best 
thoughts, can be of immeasurable service in enabling 
educators to choose the common-sense solutions in 
their selection of standards of value. I believe it can be 
done without being dictatorial, unduly sanctimonious 
or overly pious. 


Research on the Learning Process. The Twentieth 
Century has witnessed a great upsurge in so-called re- 
search in education, particularly for the elementary 
and secondary levels. I have, in the past, participated 
on the fringes of some of these activities and have from 
time to time attempted to make a personal evaluation 
of the results and I have found them very disappoint- 


‘ ing, particularly in the region of so-called “progres- 


sive’ education. The most obvious result has been an 
upsurge of unimaginative demand on the part of 
teachers for pat formulas, handbooks, and detailed 
study outlines. In some areas and fields of learning 
there has undoubtedly been some improvement, but 
in most instances progress has been nil, and in others 
there has been a real retrogression. When you match 
this with requirements, you are justified in feeling 
rather gloomy because the job to be done becomes 
ever more difficult: there are more things to be taught 
and more people coming into the pattern who have, at 
the best, only modest mental capacity. Probably the 
most outstanding progress has been made in special 
schools which have been set aside for educating the 
mentally deficient up to the limit of their capabilities. 
That may be desirable, but success in that quarter is 
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not going to be any great aid to civilization along its 
rocky road. 

My gloomy condemnation of the results of educa- 
tional research to date are not intended to be cynical. 
Many problems in inanimate science have remained 
hopelessly bogged down until a certain minimum de- 
gree of sophistication had been achieved; then the so- 
lutions became clear and easy. The contributions of 
Galileo, Copernicus, Newton, and Kepler to astron- 
omy might be cited as a case in point. When a really 
basic understanding of the phenomena involved was 
at hand, a solution of the complete system was readily 
forthcoming. 

Only recently has science begun to achieve a basic 
understanding of the operation of systems in which 
there are many variables, many choices, and many al- 
ternate solutions. Work in this area was imme nsely 
stimulated by the grim necessities of World War ii, 
and many applicable tools of mathematics and logic 
were developed. In military circles this usually comes 
under the heading of operational research. The most 
outstanding example of its effectiveness was the per- 
formance of the Royal Air Force in the defense of Brit- 
ain, when “Never in history did so many owe so much 
to so few.” The operational- -research problem here was 
to determine the optimum pattern of action with a 
limited-range radar detecting system and an inade- 
quate number of fighter airc raft. The system em- 
braced inanimate factors such as radar equipment, 
aircraft, bombs, machine guns, and weather. It also 
involved the characteristics and unpredictabilities of 
two unique sets of humans: the British and the Ger- 
man airmen. The optimum operation for the British 
was worked out, not by glamorous dogfights between 
pilots in the air, but by grubby mathematicians and 
physicists who stayed on the ground, the solutions be- 
ing implemented by the detecting radar network. The 
history of 1940 is quite ample as evidence of, and a 
monument to, their success. 

It should be noted that this, and all other pieces of 
operational research, do not involve a single solution 


(Continued on page 394) 
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In Charge of Finances 
Prevernes July 1, Joseph J. Snyder, 2-44, will take 


over new duties as treasurer of the Institute upon 

the retirement of Horace S. Ford. Mr. Ford has 
been the principal financial officer of the Institute for 
the past 36 years, and its treasurer and a member of 
the M.I.T. Corporation since 1934. Mr. Ford will con- 
tinue to be active in Institute affairs as consultant to 
President Killian on investments, real estate, taxes, 
and municipal relations. 

In his capacity as assistant treasurer, Mr. Snyder 
has been active in the financial and business affairs of 
M.L.T. since 1946. As a member of the Steering Com- 
mittee and as Secretary of the Committee on Business 
Corporations of the Development Program, he has 
been prominent in the negotiations for the support of 
education and research at the Institute by industrial 
companies. 

The new treasurer has wide experience in invest- 
ment management, financial administration, and in- 
dustrial management. He is a partner in the Colonial 
Management Associates of Boston, investment advis- 
ers to the Finance Committee of the Massachusetts 
General Hospital and other organizations. He is also 
vice-president of the Railway and Light Securities 
Company and the Gas Industries Fund which are in- 
vestment trusts. He is a member of the corporation of 
the Suffolk Savings Bank for Seamen and Others. In 
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Treasurer of M.I.T. 


the manufacturing field, he has served as chairman of 
the Board of Directors of the Michigan Seamless Tube 
Company. 

Mr. Snyder is the son of Mr. and Mrs. Paul J. Snyder 
of Findlay, Ohio, where he was born in 1907. He was 
graduated from the Carnegie Institute of Technology 
with the degree of bachelor of science in 1931, and 
from the Graduate School of Business Administration, 
Harvard University, with the degree of master of busi- 
ness administration in 1934. From 1943 to 1944 he car- 
ried on special graduate studies at M.I.T. From 1944 
to 1945 he was secretary of the budget committee and 
associate head of the Office of Business Administra- 
tion of the Radiation Laboratory at the Institute. He 
has been awarded the Army-Navy Certificate of Ap- 
preciation and is an associate member of the Ameri- 
can Institute of Chemical Engineers. 


Alumni Day, 1950 


rm. innovations will be made in Alumni-Day 
activities this year. Of considerable interest to the 
five-year classes which will be holding reunions is the 
fact that Alumni Day comes on Monday, June 12, thus 
enabling reunion classes to schedule their gatherings 
for the week end of June 9. Of significance to all 
Alumni will be the departmental reunions and forums 
in which the Departments of Aeronautical Engineer- 
ing, Biology, Business and Engineering Administra- 
tion, Chemical Engineering, Chemistry, Civil and 
Sanitary Engineering, Electrical Engineering, and 
Mechanical Engineering will provide opportunity to 
examine the most recent activities in their Depart- 
ments, while also affording focus for surveying trends 
in these professional fields. The informal discussions, 
colloquia, motion pictures, and symposia which these 
various Departments offer (from 10:30 A.M. until 
noontime) will provide excellent opportunity for 
course reunions. 

At noon, the usual luncheon will be held in Du Pont 
Court if the weather is pleasant; otherwise, in the 
Rockwell Cage. 

In the afternoon, a symposium on “Access to Ideas 
—Is Reading. Obsolete?” will serve a dual purpose. 
Since the symposium will be held in the new air-con- 
ditioned Charles Hayden Memorial Library, it will af- 
ford visitors an opportunity to see Technology’s latest 
educational building where emphasis is on the cul- 
tural side of life. At the same time, the symposium, 
under the direction of William W. Garth, Jr., ’36, chair- 
man of the Symposium Committee, will bring to- 
gether three distinguished speakers in the field of the 
graphic arts. These men will discuss the present state 
of the graphic arts, the threat of other media (such as 


motion pictures, radio, and television) in dispensing 
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the spoken and written word, and the vast new fields 
which research may be expected to open in making 
knowledge accessible to a larger number of persons. 

Following the symposium, President and Mrs. Kil- 
lian will meet Alumni at a reception in the President's 
House, a stone’s throw from the Charles Hayden 
Memorial Library. 

For the first time, the ever popular “Stein-on-the- 
Table Banquet” will be held at the Copley Plaza in 
Boston. Table arrangement will be by classes, as has 
been customary in the past. Alumni will have an op- 
portunity to learn from President Killian the present 
state of affairs at the Institute. Wives of Alumni are 
invited to attend the special Ladies’ Banquet in the 
air-conditioned Sheraton Room of the Copley Plaza. 

A capable and hard-working group of committees 
is now actively engaged in putting the finishing 
touches on the arrangements for Alumni Day. The 
personnel of the committees is as follows: General 
Chairman of Alumni Day: Hugh S. Ferguson, ’23; Dep- 
uty Chairman of Alumni Day: Dunbar L. Shanklin, ’23; 
Banquet: Allen Latham, Jr., 80, chairman (also Dep- 
uty Chairman of Alumni Day), A. Robert Tonon, ’22, 
David W. Skinner, ’23, William H. Carlisle, Jr., 28, 
Robert L. Johnson, 38; Departmental Reunions: Jul- 
ius A. Stratton, ’23, chairman, Philip A. Stoddard, *40, 
Kenneth R. Wadleigh, *43; Ladies’ Events: Mrs. 
Thomas P. Pitré, chairman, Mrs. Hugh S. Ferguson, 
Mrs. Ralph T. Jope, Mrs. Henry B. Kane, Mrs. James 
R. Killian, Jr., Mrs. Allen Latham, Jr., Mrs. C. Adrian 
Sawyer, Jr.; Luncheon: James Donovan, ‘28, chair- 
man, John M. Nalle, 20, Albert O. Wilson, Jr., ’38, 
Samuel J. Mason, ’47, Otto E. Kirchner, Jr., 49; Regis- 
tration: Wolcott A. Hokanson, Staff, chairman, G. Ed- 
ward Nealand, 32, Robert E. Hewes, 43; Symposium: 
William W. Garth, Jr., 36, chairman, John T. Rule, ’21, 
John E. Burchard, ’23, and Vernon D. Tate, Staff; 
Transportation: Emmons J. Whitcomb, ’11, chairman, 
Malcolm S. Stevens, 34, John L. Danforth, *40. 


Aide to Killian 


OBERT M. KIMBALL, 733, Administrative Associate 

Director of the Los Alamos Scientific Laboratory 
in New Mexico, who has been on leave of absence 
from M.LT. since 1948, will return in May to become 
executive assistant to the president. 

Mr. Kimball was administrative assistant to the 
president of M.I.T. when he went to Los Alamos. 
Upon his return to the Institute he will serve as the 
president’s deputy in a number of important admin- 
istrative activities, and will represent President Killian 
in all relations with the Institute’s Development Fund 
Office. 

Upon the retirement of Edward L. Moreland, ’07, 
Executive Vice-president of the Institute, on June 30, 
Mr. Kimball will become chairman of the Building 
Committee and will have administrative responsibil- 
ity for overseeing the Institute’s building projects, and 
for all space changes at M.I.T. This committee has the 
responsibility for recommending to the president and 
Executive Committee the appropriate types of build- 
ing for the Institute and their location, as well as the 
approval of all contracts for building operations. 
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Educational Survey 


F our Faculty members outlined the results of a sur- 
vey of educational methods at the Institute before 
102 members of the Alumni Council at its 274th meet- 
ing in the Campus Room of the Graduate House on 
March 27. Presiding at this meeting was C. Adrian 
Sawyer, Jr., ‘02, President of the Alumni Association. 

During the business portion of the meeting, Karl T. 
Compton, chairman of the Corporation, outlined the 
organization of the Faculty committee which pro- 
duced the survey report; and Donald P. Severance, 
‘38, Secretary of the Alumni Association, reported 
changes in class affiliation for four Technology gradu- 
ates. Also reported were visits to nine alumni clubs, 
during March, by six members of the Institute’s Fac- 
ulty or staff, from points as near as Wellesley, and as 
remote as Mexico City. 

Parke D. Appel, ’22, chairman of the Committee on 
Assemblies, submitted his report on the Boston Mid- 
winter Meeting of February 4, the successful conclu- 
sion of which has already been reviewed in these 
pages (March, page 263). Also reported was the 
action taken in the afternoon by the Executive Com- 
mittee of the Association that “the World War II 
Memorial shall include only alumni known to have 
died while in the Military or Naval services of the 
United States, or of an Allied Power, between the 
date of entry of the respective Powers into World 
War II and V-] Day, August 14, 1945.” Plans for 
Alumni Day, 1950, as recorded on this and the preced- 
ing page, were announced, and personnel for Alumni 
Day committees was named. 

Henry B. Kane, '24, Director of the Alumni Fund, 
reported that 10,550 Alumni had contributed approxi- 
mately $165,000 for the year ending March 31, 1950, 
and that total contributions for the 10-year life of the 
Fund amount to $1,386,000. 
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John T. Rule, ’21 


Chairman, Course 1X, General Science and General Engineering 


President Sawyer next introduced Julius A. Strat- 
ton, 23, Provost of the Institute, who spoke on the ori- 
gin of the Faculty Educational Survey Committee, the 
scope of its problem, and the difficulties which had 
been encountered by this committee in examining an 
organization as progressive and healthy as the Insti- 
tute. He announced that a summary and the report it- 
self would soon be made available to the Alumni. Dr. 
Stratton closed with a tribute to Professor Emeritus 
Warren K. Lewis, 05, chairman of the Committee on 
Educational Survey, who was the next speaker. 

Dr. Lewis mentioned briefly the committee’s con- 
clusion that greater emphasis should be placed on the 
undergraduate program. It is the consensus of the 
committee that M.L.T. should not lengthen its under- 
graduate program from four years to five or six. Dr. 
Lewis indicated some of the adv antages in support of 
a four-year undergraduate program; reported that 
his committee felt the Institute should not expand into 
a university, but should restrict itself to the fields of 
which science is the core; and stressed the committee’s 
belief that the M.I.T. undergraduate program should 
be of increased breadth, permitting sound understand- 
ing in areas of knowledge outside the student’s own 
narrow profession. He stressed the need to reduce the 
coverage of individual subjects and surriculums, with 
emphasis on the development of the capacity of the 
student to handle new problems by himself — and 
giving greater recognition to better teaching. 

Dr. Lewis then introduced the next speaker, 
Thomas K. Sherwood, ’24, Dean of Engineering, and 
chairman of the Committee on General Education, op- 
erating under the Committee on Educational Survey. 
The members of his committee recommend a 
broader undergraduate program. To this end they rec- 
ommend more humanities as an essential element of 
each man’s professional training — extending the pres- 





ent humanities program from eight subjects to 10. 
They stressed that composition should be taught not 
only in the freshman year, but rather that emphasis on 
good writing should appear throughout each student’s 
four years at the Institute. Dean Sherwood stressed the 
belief that such a program would attract a broader- 
gauge applicant for admission and provide our Admis- 
sions Office an opportunity for greater selection. 

Dr. Lewis next introduced Professor W. Rupert 
Maclaurin, of the Department of Economics and So- 
cial Science, who is chairman of the Committee on 
Staff Environment. Professor Maclaurin emphasized 
his committee’s feeling that the Institute should de- 
velop more of a life of its own. There is now little 
choice for the Faculty but to withdraw from the Insti- 
tute at the close of the day at 5:00 P.M. Hence this 
committee recommends that the Institute endeavor to 
house as high a percentage of the student body as 
possible; investigate the question of a house plan, or a 
modified house plan; consider additional campus area 
and improve some of its present campus spots; and en- 
courage junior faculty members to live in the area of 
the Institute. An adequate Faculty Club, which could 
also serve for Faculty-Alumni gatherings, was recom- 
mended as an important link in improving campus liv- 
ing at Technology. 


To Head General Courses 


HE appointment of Professor John T. Rule ‘21, 

Head of the Section of Graphics at the Institute 
since 1938, to be chairman of the Course in General 
Science and General Engineering, has been an- 
nounced by President Killian. Professor Rule, who will 
continue to administer the Section of Graphics, will 
succeed Professor Ralph G. Hudson, ‘07, who has been 
in charge of the Course since 1932 and will retire 
next July with the rank of professor emeritus. 

Professor Rule has had five years’ experience as a 
consulting engineer and held several industrial posts, 
including two years as industrial engineer in charge of 
construction at the St. Louis plant of the Curtiss 
Wright Corporation. He then continued his consulting 
practice and later became head of the science and 
mathematics department of the Taylor School in St. 
Louis. He joined the Faculty of the Institute as an as- 
sistant professor of drawing in 1936 and two years later 
was promoted to the rank of associate professor of 
drawing and descriptive geometry. He became a full 
professor in 1947. 

He is widely known for his research and develop- 
ment in various phases of three-dimensional vision, in- 
cluding stereoscopic drawings, photography, motion 
pictures, and general stereoscopic theory. Beginning 
in 1941, he devoted most of his time to war research 
with the Polaroid Corporation and was in charge of the 
development of the Mark I machine gun trainer for the 
United States Navy. In this device Professor Rule ap- 
plied stereoscopic techniques to simulate combat con- 
ditions encountered in actual aerial warfare. He was 
also associated with other research projects, chiefly 
with the Bureau of Ordnance. During part of this pe- 
riod he spent a portion of his time with the Polaroid 
Corporation on special war projects. 
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Seven Summer Session Subjects 


‘EVEN special courses to be offered as part of an ex- 
S panded program of activities during the 1950 Sum- 
mer Session at the Institute have been announced by 
Walter H. Gale, ’29, Associate Professor of Aeronauti- 
cal Engineering and Director of the M.I.T. Summer 
Session. All in specialized technical fields, the courses 
will be presented by members of the M.I.T. Faculty 
and 11 prominent visiting lecturers. 

All are designed primarily for industrial, techno- 
logical, and scientific personnel, according to Professor 
Gale, although in most cases the special programs will 
be open also to qualified M.I.T. students. 

The seven special courses announced by Professor 
Gale are in the fields of climatology, colloid chemistry, 
food technology, mathematics, instrumental analysis, 
infrared spectroscopy, and high-temperature ceram- 
ics. They will be given in Cambridge in the Institute's 
main educational buildings, according to the schedule: 


Subject Date 
June 12 — June 30 
June 12 — July 21 
July 24 — September 2 
June 26 — July 14 


Food Technology 

Climatology, Part I 

Climatology, Part II 

Colloid Chemistry of Elastomers 

Summer Fellowships for Science 
Teachers July 5— August 11 
July 24 — July 28 


Infrared Spectroscopy 1 
July 31 — August 4 


Infrared Spectroscopy, repeated 
Instrumental Analysis, Electrical 


Methods July 10 —July 14 
Instrumental Analysis, Optical 
Methods July 17 — July 21 


High-Temperature Ceramics August 7 — August 18 
All seven courses, for which the M.I.T. Summer Ses- 
sion Office is making administrative arrangements, re- 
flect the Institute’s desire to provide “stimulating and 
instructive summer sessions to the many groups, both 
in and out of the Institute, whose primary interests lie 
in, and whose welfare depends on, latest technological 
information,” according to Professor Gale. 


Steersmen for Geology 


oBeRT R. SHROcK has been appointed head of the 
Department of Geology at the Institute and Pat- 
rick M. Hurley, ’40, assumes duties as executive officer 
of the Department, according to President Killian. 
Dr. Shrock entered Indiana University in 1922, 
graduating with the degree of bachelor of arts with 
special honors in geology in 1925. He continued his 
studies in this field and was awarded his master’s and 
doctor’s degrees in 1926 and 1928. His teaching career 
began at the University of Wisconsin. He was an in- 
structor there from 1928 to 1929, and then became an 
assistant professor and served until 1937 when he 
joined the Faculty of M.I.T. He was advanced to the 
rank of associate professor in 1943, was named execu- 
tive officer of his Department in 1946, and became a 
full professor last year. During the year 1948-1949 Dr. 
Shrock was a visiting lecturer of geology at Harvard 
University. For the past 20 years he has acted as 
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consultant for mining and petroleum companies, 
museums, and state geological surveys. 

In 1941 to 1945 he carried out important geological 
field studies concerned with the evaluation of bauxite 
deposits in this country and in Haiti, the Dominican 
Republic, Cuba, Jamaica, and Mexico. From 1946 to 
1950 he served as a consultant to the Research and 
Development Board of the National Military Estab- 
lishment. Dr. Shrock is widely known for his contribu- 
tions to the literature of geology and is the author of 
many important papers and books, including Inverte- 
brate Paleontology with William H. Twenhofel, and 
Index Fossils of North America which he wrote with 
Professor Emeritus Hervey W. Shimer. He is also the 
author of Sequence in Layered Rocks. 

Professor Hurley, the new executive officer of the 
Department of Geology, attended Victoria College in 
British Columbia for two years and then spent four 
years at the University of British Columbia where he 
received the Dunsmuir Scholarship and the Engineer- 
ing Institute of Canada Award for his high scholastic 
record. He received his bachelor of applied science 
degree there in 1934, and the degree of doctor of phi- 
losophy from M.L.T. in 1940. He was awarded the 
Royal Society of Canada Fellowship for two years for 
research on methods of geologic time measurement by 
radioactivity. Dr. Hurley joined the Institute staff as a 
teaching fellow in geology in 1938, and was appointed 
assistant professor in 1946. 

Dr. Hurley’s field experience includes the post of 
mining engineer and geologist of the Vancouver Is- 
land Gold Mines, Ltd. and he was later geologist for 
the Golden Zone Mines, Ltd. at Hedley, British Co- 
lumbia. During World War II he was research 
associate with the National Defense Research Com- 
mittee on antisubmarine warfare and underwater 
ballistics at Columbia University and the California 
Institute of Technology. 
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Stepping Up 


SS on the Faculty of the Institute which 
will become effective on July 1 have been an- 
nounced by President Killian. The 56 changes in 
academic status include 8 advancements to full pro- 
fessorships, 12 to associate professorships, 18 to assist- 
ant professorships, and 18 staff members now to be 
rated as instructors. 

Members of the Faculty who have been promoted 
to the rank of full professor are: Albert G. H. Dietz, 
32, of the Department of Building Engineering and 
Construction; Clair N. Sawyer of the Department of 
Civil and Sanitary Engineering; Harold A. Freeman, 
31, Department of Economics and Social Science; 
Eugene W. Boehne, '28, and Jerome B. Wiesner, both 
of the Department of Electrical Engineering; Raphael 
Salem, Department of Mathematics; Carl F. Floe, °35, 
Department of Metallurgy; and William P. Allis, ’23, 
Department of Physics. 

Assistant professors who are promoted to the rank of 
associate professor are: David N. Hume and John D. 
Roberts, both of the Department of Chemistry; Burn- 
ham Kelly, Department of City and Regional Planning 
and Director of the Bemis Foundation; Robert J. Han- 
sen, 48, and Myle J. Holley, Jr., ‘39, both of the De- 
partment of Civil and Sanitary Engineering; Robert 
L. Bishop, Department of Economics and Social Sci- 
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ence; Duncan S. Ballantine, Department of English 
and History; Warren Ambrose and Francis B. Hilde- 
brand, ‘40, both of the Department of Mathematics; 
John E. Arnold, ’40, and Ernest P. Neumann, ’38, both 
of the Department of Mechanical Engineering. 

In addition to his promotion to the rank of associate 
professor, George B. Thomas, Jr. has been named ex- 
ecutive officer of the Department of Mathematics. 

Joining the ranks of the Faculty by becoming assist- 
ant professors are: Sidney Lees, ’48, Department of 
Aeronautical Engineering; Demitrios A. Polychrone, 
‘47, Department of Building Engineering and Con- 
struction; William E. Ritchie, 2-44, Department of 
Business and Engineering Administration; Edward A. 
Mason, “48, Department of Chemical Engineering; 
Donald R. F. Harleman, ’47, Department of Civil and 
Sanitary Engineering; Richard B. Adler, ’43, and Al- 
exander Kusko, 2-44, both of the Department of Elec- 
trical Engineering; John L. Bastian, E. Neal Hartley, 
C. Conrad Wright, all of the Department of English 
and History; Henry Sherman, 6-46, Department of 
Food Technology; Arthur E. Johnson, Section of 
Graphics; George L. Nelson, ’43, James B. Reswick, 
43, Morton S. Silberstein, 6-45, David I. Sinizer, and 
Charles O. Smith, ’47, all of the Department of Me- 
chanical Engineering; and John C. Johnson, 6-46, De- 
partment of Meteorology. 

(Continued on page 384) 
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BUSINESS IN MOTION 





wnat, CrLeageced cn giana ities... 


e The non-technical public seems to have a general 
impression that the problem of the constructive use 
of the disintegrating atom has arisen only since 
Hiroshima. The fact is, however, that man-made 
radio-active isotopes were being used in research 
and medicine before the first atomic pile was built. 
Revere, for example, in 1941 sponsored a scientific 
investigation of the corrosion process known as 
dezincification, using tracer elements created in a 
cyclotron. The purpose was to dis- 


Since cyclotrons are not conventional equipment 
in an industrial laboratory such as Revere’s, we 
engaged a prominent technical college to undertake 
the work. Its cyclotron produced the tracer elements 
or radio-active isotopes of the inhibitors. These 
were dissolved, and the radio-activity measured. 
A plate of the copper-zinc alloy was immersed in the 
solution, and from time to time the amount of radio- 
active material deposited upon it was measured. 

The nature of the deposited film 





cover why it is that the addition 
of a minute amount of an extra 
element makes copper-zinc alloy 
condenser tubes much more re- 
sistant to corrosion. We knew that 
certain elements had that effect, 
but before we could take full ad- 
vantage of them, it was necessary 
to know how the result was brought 
about. Then it would be possible 
to abandon the rule of thumb, and 








was determined by the electron- 
diffraction method. This was in 
effect an accelerated test for de- 
zincification and its inhibition, and 
was repeated many times with 
solutions of varying concentration. 
In the end it produced not only a 
clear picture of the process, but 
accurate measurements of it. 
Research into the fundamentals 
of materials, using radio-active 








prescribe accurate percentages of 
a chosen inhibitor. Measurement is part of science. 
Dezincification is a process that takes place in 
uninhibited condenser tubes, materially shortening 
their life. The alloy seems to dissolve away from 
- 3mall local areas, and the zinc is carried off, while 
che copper is redeposited as a porous plug. It is an 
electro-chemical phenomenon, chiefly, though some- 
times there is evidence that a mechanical factor, 
such as scale, may play a part in initiating the attack. 


tracers, thus is not new. Many 
scientifically minded companies besides Revere 
have employed the method, and since the atomic 
piles have made such elements available in larger 
quantities at less expense, they are being used quite 
generally. No matter what you make, nor from 
whom you buy your materials, it is quite possible 
that somewhere in the background some abstruse 
scientific investigation has been done or is now going 
on, employing the atom as a guide to better products. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
* * * 
Executive Offices: 
230 Park Avenue, New York 17, N. Y. 
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Need an inexpensive 
easy-to-erect 10 to 60 foot 
mast that can be climbed 
safely and which takes 
practically any kind of 
antenna?... 
@ A self-supporting roof- 
mounted tower?... 
@A guyed tower up to 
400 feet high for com- 
mercial use?.. 
ePower line masts 
or towers?... 
@Home receiver TV 
antenna supports? ... 
As specialists in masts 
and towers for over 17 
years, TRYLON offers a 
complete, time-tested line 
at minimum cost for 
maximum safety and 
dependability. 












Write for literature on 
any desired type—or, bet- 
ter yet, outline your mast 
or tower problem and let 
TRYLON specialists rec- 
ommend a suitable unit. 
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Members of the staff advanced to the rank of in- 
structor include: Edward E. David, Jr.,’47, Lawrence 
A. Harris, ‘48, Charles H. O’Grady, Ronald E. Scott, 
Henry E. Singleton, ‘40, Paul E. Smith, Jr., Paul E. 
Stoft, ‘49, and Charles A. Stutt, all of the Department 
of Electrical Engineering; Harry F. Davis, 2d, ’48, Tal- 
mage Y. Hicks, and John A. Nohel, all of the Depart- 
ment of Mathematics; John F. Brady, *48, Jack B. 
Chaddock, ’49, David K. Felbeck, *49, Stewart W. 
Sennet, 49, and Fredman J. Walcott, Jr., 2-44, all of 
the Department of Mechanical Engineering; Frank 
T. Bodurtha, Department of Meteorology; and James 
E. Archer, Department of Physics. 


Turntable for Tumors 


NEW method of treating deep-seated malignant 

tumors, which combines the use of 2,000,000-volt 
x-rays with a rotational system of administration, 
was announced in April at M.LT. Techniques devel- 
oped and improved by John G. Trump, ’33, Associate 
Professor of Electrical Engineering at M.I.T., in re- 
search made possible by the American Cancer Soci- 
ety, have been used by radiologists of the Lahey Clinic 
and the Massachusetts General Hospital in treating 
more than 50 patients in a special high-voltage x-ray 
laboratory at the Institute. 

“This is the most promising method evolved so far 
of treating deep tumors susceptible to radiation ther- 
apy, including many cases previously considered inac- 
cessible,” Dr. Hugh F. Hare of the Lahey Clinic 
reported. “While the clinical disappearance of the ma- 
lignancies under treatment has been most gratifying, 
it must be remembered that a period of years is re- 
quired to prove any new method of cancer treat- 
ment. 

Though he regards the method as a significant step 
forward in cancer treatment, Dr. Hare emphasized 
that many malignancies are too far advanced at the 
time of recognition and diagnosis to yield to this or 
other known treatment. It is only after careful clinical 
evaluation of each case that this high-voltage radia- 
tion treatment can be recommended over other avail- 
able forms of cancer therapy. 

The 2,000,000-volt x-rays which are one important 
feature of the new procedure are produced by an elec- 
trostatic generator developed by Dr. Trump and col- 
leagues at M.I.T. and the High Voltage Engineering 
Corporation in Cambridge. It is based on principles 
first used by Robert J. Van de Graaff, Associate Profes- 
sor of Physics at M.LT., in the construction of a high- 
voltage generator in 1933. The use of gas at high 
pressure for insulating such high-voltage machines 
has made it possible to build compact generators 
which are now being used in hospitals and other 
research centers. The machine now in use at M.LT. 
was the first commercially built model of its type to 
be placed in operation. 

(Continued on page 386) 
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“What Makes It Good for Me?” 








The Seene —A drug store in any 
one of thousands of cities and towns 
in the U.S.A. 


The Time —Lunch time. A man 
from the telephone company has 
dropped in. He’s chatting with his 
friend Charley, who owns the store. 


CHARLEY: “What d’ya mean -— it’s 
good for me when the telephone com- 
pany makcs a profit? You give me good 
service and all that but why should | 
care whether you make moncy or not? 
I'm having my own troubles, trying 
to put in a bigger soda fountain.” 


AL: “What d’ya mean, ‘trying’? Can’t 
you just up and do it?” 

CHARLEY: “I’ve got to find me a 
partner with some capital. These things 
cost money.” 

AL: “Sure they do! It’s the same with 
us at the telephone company. To keep 


on giving you good service, and put in 
telephones for people who want them, 
we must have a lot more central office 
equipment and cable and other things. 
And to buy it, we have to get moncy 
from our stockholders. They expect a 
profit — just like your partner would.” 


CHARLEY: “I guess you're right. No- 
body would invest his money here un- 
less I could earn him a profit.” 


AL: “And here’s something else, 
Charley. Those girls there at the far 
end of the fountain. They’re telephone 
girls. They’re spending a part of their 
wages with you — putting money into 
your till to help you make a profit. 
Thousands of dollars of telephone pay- 
roll money are spent right in this town, 
every week.” 


Charley, who owns a drug store, wants 
to know why he should care about 


a profit for the telephone company 








ADEQUATE RATES AND EARNINGS 
for the telephone company have a far- 
reaching effect. For only a strong and 
healthy telephone company can pay 
good wages, contribute to the pros- 
perity of the community and provide 
an improving service for telephone 
users. Only through adequate rates and 
earnings can the tclephone company 
—like Al’s friend Charley in the drug 
store — attract the new capital that is 
needed to carry on the business. 

It’s the dollars from investors—from 
hundreds of thousands of everyday 
people—that build, improve and expand 
the best telephone service in the world 
for you to use at small cost. 


BELL 
TELEPHONE 
SYSTEM 
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TO YOUR 
PURE WATER 


Problems 


Here are highlighted the advantages of either 
distilled water or demineralized water as used in 
practically all manufacturing and processing opera- 
tions which call for Pure Water. Catalog #123 
presents an entirely new approach in solving Pure 
Water problems. Send for your copy today! 





BarnstTEap Demineralizers 
can save you money in your operations 
with high-test mineral-free water. For 
whether you need 5 gallons an hour 
or 1000, Barnstead Demineralizers 
roduce water of far higher purity at 
ower cost with a minimum of main- 
tenance. Let a Barnstead Pure Water 
engineer show you how Demineralized 
water can save you money and in- 
crease productivity. Detailed recom- 
mendations will be sent without 
obligation. 







DISTILLED 
WATER 


Many products 
and processes requiring the highest 
quality chemically pure, sterile water 
turn to Barnstead for both Laboratory 
and Industrial Stills, producing for over 
70 years absolutely sterile water of un- 
varying consistency a record 
without equal in the scientific and 
industrial world. With over 100 sizes 
and models . . . there is always the 
RIGHT Barnstead Still to meet all of 
your Pure Water Requirements. 


---- B3arnstead _2"— 


1 26 Lanesville Terrace, Forest Hills, Boston 31, Mass. 


Gentlemen: Please send me a FREE copy of Catalog 

— which gives the answers to all Pure Water 
roblems and discusses in detail the difference be- 

tween Distilled Water and Demineralized Water. 


j NAME 
| POSITION 
I COMPANY. 
{STREET 
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“Two-million-volt x-rays,” according to Dr. Trump, 

“are fully equivalent in penetration and spectral com- 

position to those from radium. The generator now in 

use has an x-ray output equal to that from more than 

4,000 grams of radium, or twice the available world’s 

supply.” 

At M.LT., patients are carefully positioned upon a 

rotating turntable in such a way that the sharply de- 
_ fined x-ray beam continuously illuminates the diseased 
| region. The rotation of the patient has the effect of re- 
ducing the dose delivered to regions outside the tu- 
mor. Thus, according to Dr. Hare, the reactions of 
| normal healthy tissue near the diseased area are much 
| Jess serious than with other methods of radiation treat- 
ment. He said that only two of the more than 50 
patients to receive the treatment thus far have had 
x-ray sickness, and in several instances a gain in 
| weight has occurred during treatment. 
In some instances, where rotational techniques are 
| not found satisfactory, a multiport system is used. In 
| this case, x-rays are directed into a diseased area 
| from several different directions, as several search- 
lights might throw light toward a single airplane 
| target. Both techniques make it possible to avoid 
| severe burns which have sometimes been associated 
with intensive radiation treatment. 

(Continued on page 388) 
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me memo to- 


iy DESIGN ENGINEERS 


RUBBER Parts and Products 


While your new designs are still on the draw- 
| ing board investigate the wide possibilities 
| of modern rubber for lower cost, higher effi- 
| ciency applications. Today’s compounding 
techniques have developed special prop- 
erties and characteristics that resist or over- 
come problem conditions beyond the control 
of materials formerly used for the purpose. 

Our laboratories invite 
, problems involving the 

most meticulous specifica- 


tions. May we assist you? 


PROCESS COMPANY 
| NEW BEDFORD, MASS., U. S. A. 


Address all correspondence 772 Beileville Ave., New Bedford, Mass. 
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Are You Sitting on a 
RED-HOT IDEA? 




















Have You an Idea for a Better Product...or a New Product 


or Process? Our business is to help turn ideas like 


those into New Profits for People like You. 


Here are some examples. Ways we have helped execu- 

tives and companies gain leadership by earning it: 

— perfected the nme which resulted in first commercial 
production of blood plasma, penicillin and strepromycin. 

‘— originally organized Minute Maid Corporation and 
brought it to production. 

— made important contributions to “today’s new metal,” 
Titanium ...and to metalizing condenser paper and 
plastic films. 

— developed new methods for melting and casting result- 
ing in gas-free metals and alloys of high purity and 
controlled composition. 

— designed the process and pilot plant for the most sol- 
uble “soluble coffee” now on the market. 

We can give you other examples in the basic fields of 

chemistry, metallurgy, physics and engineering where new 

processes, created in our laboratories, have created new 
sales and new profits for our clients. Let us talk it over. 


National Research Corporation 
70 Memorial Drive, Cambridge, Mass. 


MAY, 1950 






National Research 


CORPORATION 
Cambridge, Massachusetts 





If you have a process or product that is attainable only with the bene- 
fit of new scientific and engineering knowledge, new thinking and 
new methods, you will find our staff equipped in experience, talent 
and point of view to help you achieve your objective. 
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DO YOU HAVE A PROBLEM 

























We manufacture 
WHICH WE a ca age Dr. Hare said that the new technique has been most 
CAN SOLVE..-- kinds of braided effective in treating malignancies in the head, neck, 
: raided cotton cord in throat, lungs, esophagus, and uterus. Its use was pre- 
with One of Our " all colors and ceded by pcb ihn of the penetration of high- 
or Plastic Cords? sizes up to one voltage x-rays made at M.I.T. with research funds 
inch diamever — provided through the American Cancer Society. In 
plus many kinds this work, a wooden model, in which the various den- 


of plastic cords. 


Cor calld tesabded cord is Mabiy seulenet to weer sities of the human body were accurately duplicated, 


when running over pulleys or when subjected to abra- was used to indicate the depth of penetration and the 
sion. It is easier to handle than twisted cord, because amount of radiation delivered to various organs. Only 
it is smooth, will not kink, and is easy to tie and untie. with this background of information was it possible 
The ends will not unravel. to begin actual treatment of patients. 

In addition to the usual kinds of solid braided and 
hollow braided cotton cord, we make specialties, " 
such as wire centre cord, waterproofed cord, special Regarding Ultramodern Robots 
hard or soft cord, cord made of other fibres such as EGUN as a Technology extracurricular activity 
nylon, rayon, etc. and other items in this general field. B P ; : 

about 25 years ago, to give expression to student 


e \F YOU HAVE A PROBLEM WHICH MIGHT desire to take part in the lighter side of life, the 


BE SOLVED BY SOMETHING IN OUR LINE Dramashop is producing a play this spring which 
... WRITE, WIRE, OR TELEPHONE deviates from past practice by combining science 
and the arts. In presenting the play R.U.R. (Rossum’s 


Universal Robots) by Karel Capek, the student mem- 
bers of Dramashop are using this year's play to 
emphasize the social significance of science. 





CORDAGE WORKS Written about 1915, R.U.R. tells of sometime in the 
BOSTON, MASS. future when robots, created by Rossum from a flesh- 
ae. 6.5. Cay om. like substance and endowed with almost human char- 





(Concluded on page 390) 








Economy Double 
Suction Pump 




























Economy Non-Clogging 
Sewage Pump 


Economy PUMPING makes sound 
sense to engineers who know the dol- 
lars and cents value of trouble-free 
pumping service. To pump longer, at 
lower cost, with less maintenance, rely 
on Economy Pumps. 





Centrifugal, axial, and mixed flow 
pumps for all applications. 


For complete details on any Econ- 
omy Pump, write Dept. M-3 
Please specify type pump in 
which you are intereste 


Economy Axial 
Flow Pump 


Economy 
Pumps, Inc. 


Division of Homilton-Thomas Corp. 
HAMILTON, OHIO 






For complete details on any Klipfel 
Valve, write Dept. 4-3 

Please specify type valve in which 
you are interested. 
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..- FOR THE NEW 


CITIES &) SERVICE 


COMPOUND PLANT 


@ Capacity 50,000 gallons of “heart-cut” oil per 
day... Area 42 acres...Cost four million dollars 
... Equipped to blend solvent-refined base stocks 
into a super-quality motor oil. That's the new 
Cities Service oil compounding plant now under 
construction at Cicero, Ill. Located on the IIli- 
nois ship canal, this plant will receive its stocks 
from the Cit-Con lube oil plant at Lake Charles, 
La., by barge, and will become the supply point 
for the Great Lakes and midwest distribution 
areas. 

This huge project involves 127 Graver 
tanks —93 shop erected, 34 field erected. All are 


MAY, 1950 
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Aerial view at top shows tank farms with lube oil plant 
under construction. Inset shows some of the 84 tanks 
and kettles being installed inside the building. 


either cone roof or dished roof type, all-welded 
steel construction. Four are stainless clad. 

Here again is demonstrated the scope of 
Graver facilities for fabrication and erection of 
storage and processing tanks. No matter what 
your expansion program involves, call on 
Graver for your tank and vessel requirements — 
any quantity...any size and shape...in carbon 
steel, alloy or special steels, solid stainless or 
stainless clad. 
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acteristics, become sufficiently developed to take over 
almost all human functions. The benefits which the ro- 
bots are envisioned as creating are short-lived, for the 
scientists who designed and refined them are at last 
overpowered by their creations, as indeed is the rest 
of the world. 

To add impetus to Capek’s message which calls for 
a fuller recognition of the social implications of scien- 
tific work, the Dramashop sought the aid of Professor 
Norbert Wiener of the M.I.T. Department of Mathe- 
matics, in presenting a prologue to R.U.R. In his pro- 
logue, Professor Wiener compares the theme of 
Capek’s play with events now taking place. He ob- 
serves that although they may not take the form of the 
conventional robot, many of the mechanisms now 
planned or already constructed, are in essence robot 
mechanisms. Again the audience is urged not to lose 
sight of the social implications of scientific develop- 
ment, and the need for science to serve, not master, 
mankind is emphasized. 

To illustrate the robot character of certain present- 
day mechanisms, Professor Wiener demonstrated a 
light-controlled model vehicle. Fitted with phototube, 
scanning and control mechanisms, the vehicle travels 
toward the light source which it detects. Running here 
and there in response to certain stimuli, and without 


ee ee? Ee ee 


guidance by human hands, the “robot” illustrated, in a 
limited but obvious way, the degree to which present- 
day machines (even elementary ones) are able to con- 
duct operations previously performed by the human 
animal alone. 


Dean Bunker Studies Radiological 
Monitoring Techniques 


AUL A. Dever, Governor of Massachusetts, has ap- 
stead John W. M. Bunker, Dean of the Graduate 
School at M.I.T., as representative of that state in a 
five-week, instructor-training course in radiological 
monitoring techniques which is being given at the 
Brookhaven National Laboratory in Upton, Long Is- 
land, N.Y. 

The courses are sponsored by the Division of Biol- 
ogy and Medicine of the Atomic Energy Commission, 
and are designed to provide information on monitor- 
ing radioactivity as part of the program for wartime 
disaster relief planning. Similar courses are being of- 
fered at Oak Ridge, Tenn., the University of California 
at Los Angeles, and later, at Illinois Institute of Tech- 
nology, Chicago, and Reed College, Portland, Ore. 

Students in the courses were selected for back- 
grounds in the physical sciences as well as teaching 
experience, so they in turn can instruct local science 
teachers in monitoring techniques. It is expected that 
these local science teachers could then be utilized to 
teach monitoring teams as part of state and municipal 
civil defense activity. 


CHICAGO 


of Railway Equipment 


us 





390 


ed by Railways throughout 


the world 


THE TECHNOLOGY REVIEW 














mn Bb xe 2H 














—— 


— OSU 

















M. |. T. Alumni Glassware 


This glassware has the endorsement of the M.I.T. Alumni Association. Each glass has an excellent plate etching of the official 
M.I.T. Seal and is of the highest quality, brilliant, clear lead crystal,— hand made by Tiffin Craftsmen. 


Technology Store — — — — — —-— ——-——-———--—-—-—---------- 
40 Massachusetts Ave., Please send me — 
eo hag Salar Highball Glasses @ $17.00 per dozen. 
Cambridge 39, Mass Old Fashioned Glasses @ $17.00 per dozen. 
seepnepameme —sit lw Cocktail Glasses @ $20.00 per dozen. 
| This glassware is sold only in 2 tite tte Pilsner Glasses @ $20.00 per dozen. 
| Ti cages Seis ‘vill be paid My check is enclosed for$...... 
anywhere in the United States. pyame o.oo... cece cece ceceee ES RAS So EPP te 
l Patronage Refund I Oe ee Se Se ee ee ee ee eT > re 
l Ee ae ae a meee me mY hich ay fe 
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HEV 
AAO ~ 


Precision Electric 


D Heat Treat Furnaces 
(Laboratory and Industrial) 


Dry Type 


2) Air Cooled Transformers 
(to 1000 KVA) 


B Constant Current 
Regulators (Static Type) 





1) Hevi Duty Precision Electric Heat Treat- 

ing furnaces are built in a large variety of 
types and sizes — for many heat treating 
operations — with temperature ranges to 
2500° F (1371°C). They are standard pro- 
duction equipment in many national indus- 
trial plants. 


formers with or without tap changing 
switches as well as special transformers for 
special requirements. 


» Hevi Duty Dry Type Air Cooled Trans- 


B Hevi Duty Constant Current Regulator 
(Static Type) for series lighting. To trans- 
form constant potential to constant current, 
using a resonant circuit with patented ex- 
clusive features. A decided improvement 
over any other known type of regulator. 


Write for descriptive bulletins. - 
Harold E. Koch '22 President 
Elton E. Staples '26 District Mgr., Cleveland 


HEV] DUTY ELECTRIC COMPANY 
HEVISBU-LY 


HEAT TREATING FURNACES ec ELECTRIC EXCLUSIVELY 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 


MILWAUKEE 1, WISCONSIN 




















THE TREND OF AFFAIRS 
(Concluded from page 360) 


flow is appreciable, surface tension causes it to be- 
come slowly shorter, thus decreasing the surface area 
and energy. On the other hand, if a sufficient weight 
is suspended from it, the wire gradually becomes 
longer. There is, therefore, a critical weight which, 
when suspended from the wire, just balances the ef- 
fect of the surface tension and neither causes elonga- 
tion nor permits shrinkage. 

The experiment is a rather critical one. If the wires 
are too fine, the stresses involved become so large that 
another mode of metal flow, the slipping of blocks of 
atoms rather than the flow of individual atoms, may 
interfere with the measurement. If wire of too large a 
diameter is used, the weight of the wire itself becomes 
a significant fraction of the total weight, and the flow 
rate is no longer uniform along the length of the wire. 
These factors put a lower limit of 0.001 inch and an 
upper limit of 0.007 inch on the wire diameter. In the 
experiments, various weights ranging from one to 60 
milligrams (for wires 0.005 inch in diameter) are sus- 
pended from a series of wires in a metal cell. The as- 
sembly is heated for several hours or days in a high- 
vacuum furnace. The wires with different weights 
then exhibit changes in length ranging from about 
—1.0 per cent to +1.0 per cent. The change in length 
is plotted against the corresponding load, and the null 
point (i.e., interpolated value of the weight which 
would result in neither shrinkage nor extension) is a 
measure of the surface-tension force. 

In normal liquids, surface tension decreases with in- 
creasing temperature. This was also found to be true 
for solid copper. Liquid copper at its freezing point 
has a surface tension of 1,200 dynes per centimeter. 
The value for solid copper at the same temperature 
was found to be 1,370. Thus, there does not appear to 
be any great difference between the surface of a liq- 
uid and a solid when the latter is near melting point. 








NORTHEASTERN 
UNIVERSITY 
SCHOOL OF LAW 
Admits Men and Women 
Day and Evening 





Bachelor and Master 
of Laws 
Programs 





REGISTRATION 
September 11-13, 1950 


Early application is necessary 


47 Mt. Vernon Street 
Boston 8, Massachusetts 





Telephone KEnmore 6-5800 
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"It offered independence, security, 
unlimited earning possibilities" 


As an undergraduate at the University of Michigan 
during the early years of the war, I was not too imme- 
diately concerned about a career. I knew that Uncle 
Sam would soon solve that problem for me. 

However, I had always been favorably inclined 
toward life insurance, for my Dad had been associated 
with New England Mutual for almost 20 years. And 
his satisfaction with his carecr has been evident in 
his everyday life and in the home he has provided for 
our family. 

So when the Army sent me to a training camp near 
Boston, I looked up some of the men in New England 
Mutual’s home office. At the same time, I met the 
girl and married her, and naturally I began to think 
more definitely about a post-Army career. Together 
we cataloged the advantages and disadvantages of 
many different careers. ° 

But cach time we came back to life insurance. It 
offered — in a way no other career seemed to — inde- 
pendence, security, public service, and unlimited 
earning possibilities. As a result of these deliberations, 
I enrolled in New England Mutual’s basic training 
course while I was still in the Army Air Corps. 


After the war—in April of 1946 to be exact—I 
joined the New England Mutual agency in Denver. 
In addition to extensive training here in Denver, I 
have had two courses at the home office in Boston. 
I have also attended several inspiring regional meet- 
ings and have enjoyed and profited from my 4-year 
association with this company. 

I have made a much better living than would have 
been possible in a salaried job, and I have saved a 
substantial fund for future needs. At the present time, 
I am spending half my time working with the new 
men in our agency, helping them find the same satis- 
factions that I have enjoyed as a career life underwriter. 


Retok Vi. Sanweke 


Recent graduates of our Home Office training course, 
although new to the life insurance business, earn average 
first-year commissions of $3600—which, with renewal com- 
missions added, brings the total yearly income average to 
$5700. From here, incomes rise in direct proportion to each 
individual’s ability and industry. 

If you'd like information about a career that gives you a 
business of your own, with no slow climb up a seniority 
ladder and no ceiling on earnings, write Mr. H. C. Chaney, 
Director of Agencies, 501 Boylston Street, Boston 17, Mass. 


The NEW ENGLAND MUTUAL LIFE INSURANCE COMPANY 


MAY, 1950 





Robert N. Samuels and family, Denver, Colorado 








These Massachusetts Institute Of Technology men are New Eng- 
land Mutual representatives: 


Raymond P. Miller, ‘18, Solem 
Arthur C. Kenison, ‘19, Boston 
Blaylock Atherton, '24, Noshva 


They can give you expert counsel on “Living insurance''—a 
uniquely liberal and flexible life insurance program tailored 
to fit your family’s needs. 
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In New York: 
Fifth Avenue, 
at 41st Sereet 


HAND-TAILORED BY ROGERS PEET 





HERE’S ANOTHER ADVANTAGE AS 
MAKERS-AND-MERCHANTS-IN-ONE 


The fact that Rogers Peet are Makers-and- 
Merchants-in-one . . . hand-tailoring Rogers 
Peet Clothes in Rogers Peet own workrooms 

. assures uniformly high standards in 
Styles, Materials and Workmanship. We con- 
trol every factor. 

More than that, it also assures an Abun- 
dance of Choice. Maintaining constant pro- 
duction to keep our skilled Designing and 
Tailoring staff busy and intact means that new 
goods are constantly moving into our stores. 


Gh 
Cees 
Makers of fine clothes 


Warren Street 


Thirteenth Sc. 
‘ at Broadway 


at Broadway 


And in Boston: 
Tremont St. 
at Bromfield St. 
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AMERICAN EDUCATION 
(Continued from page 377) 


to an exact problem. The solution consists in setting 
up the optimum conditions which will lead to the 
greatest probability of success. In my opinion the anal- 
ogy is very close. That is precisely what we should at- 
tempt to do in our educational system — that and no 
more. The body of literature and the supply of scien- 
tific tools to attack complex problems involving hu- 
mans is growing at a rapid rate. Von Neumann’s 
Theory of Games,* Wiener’s Cybernetics* (from the 
Greek steersman) are publications of particular sig- 
nificance in this field. Even the systems analyses of 
telephone circuits (which involve humans) and of 
military tactics contribute to the field. 

To carry the argument a little closer to education it- 
self one can well cite an article “The Science of Hu- 
man Learning, Society, Culture and Personality” by 
George P. Murdock in the Scientific Monthly for De- 
cember, 1949. The gist of this presentation is that the 
past decade has witnessed a revolutionary develop- 
ment in the pyschological and social sciences which is 
hardly yet realized. This development does not consist 
of any marvelous new discoveries in particular fields, 
but a realization and a demonstration that at least four 
different fields of knowledge dealing with human be- 
ings interlock and integrate into a single system which 
is balanced, sensible, and workable. These four blocks 
of theory are: “learning and behavior developed by 
the behavioristic psychologists, the theory of social re- 
lationships and social structure developed by sociolo- 
gists and social anthropologists, the theory of culture 
and cultural change developed by anthropologists 
with significant assistance from sociologists, and the 
theory of personality and its formation developed bv 
psychoanalysts and psychiatrists.” 

Professor Murdock then proceeds to expand on the 
improvements in understanding of human society 
which have been forthcoming and to project the pos- 
sibilities of obtaining a real understanding of the pe- 
culiar ways of men. If real understanding actually is 
forthcoming, then one may well expect eventual sig- 
nificant applications, particularly in education. In his 
evaluating paragraph Professor Murdock contends: 
“But whether or not such high aims are realized, the 
emergent integration of the basic theoretical systems 
of the social and psychological sciences undoubtedly 
represents one of the great turning points in the his- 
tory of science. In significance it may prove the equal 
of the contributions of Darwin and Mendel in biology. 
In kind, however, it perhaps resembles more closely 
the extraordinary integrating achievement of Einstein 
in the field of physical science.” 

Some might be charitably disposed to forgive Pro- 
fessor Murdock for his enthusiasm in a field in which 
he is expert and enthusiastic, but to reserve a block of 
skepticism and cynicism for his contentions. Others 
will feel that his argument makes considerable sense 
and that the potentialities, by all means, should be ex- 

(Continued on page 396) 

3 Von Neumann, John (Princeton: Princeton University 
Press, 1944), $10.00. 

* Wiener, Norbert (New York: John Wiley and; Sons, Inc. 
[Technology Press book], 1948), $3.00. 
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$ 33,150 


0.4 


$ 385,598 








At Dec. 30 At Dec. 31 Net changes 
1949 1948 during 1949 
2,935 2,791 up 144 
$2,104,317 $2,011,963 up $92,354 
$ any $ 721 down $ 4 
2,185 2,098 up 87 

$ 582,565 $ 569,224 up $13,341 
$1,127,585 $1,081,444 up $46,141 
$1,710,150 $1,650,668 up $59,482 
$1,743,299 $1,683,121 up $60,178 
98.1 98. up 0.1 

$ 24581 $ 25,335 down$ 754 
8,569 7,118 up 1,451 





$ 32,453 up $ 697 
° 0.3 up 0.1 


1.61 down 0.03 
up $ 4,615 
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AMERICAN EDUCATION 
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plored. I am among the latter. I suggest that research 
in the ways and means and techniques of education of 
recalcitrant humans should be adequately supported 
and proceed full steam ahead, not under the aegis of 
teachers’ colleges and amateur psychologists but in 
the hands of institutions, such as the Yale Institute of 
Human Relations and the Harvard Department of So- 
cial Relations, where there appears to be an under- 
standing of human beings for what they really are, 
and a facility for making integrated attacks on tre- 
mendously complex problems. If such research should 
be really successful there will come a day when the 
educational accomplishments will substantially in- 
crease, and in shorter periods of time, than at present. 

To the confirmed skeptic I should like to point out 
that only one short decade ago you could count the 
scientists on the fingers of your two hands who were 
confident that an atomic bomb could be developed, or 
that a situation such as held in the Battle of Britain 
could have ended in victory for the defenders. When 
experts attain a real understanding of the basic prin- 
ciples of a problem, it is never wise to sell them short 
on their predictions. 


Living and Earning a Living. After all of these 
words it would seem to be appropriate to refer again 
to the title and begin resolving the quandary — the 
conflict between educating to live and educating to 
earn a living. Though I will undoubtedly be accused 
of being unsportsmanlike, I will meet that situation by 
stating that if education were really adequate for 
modern living, the quandary. would disappear. The 
two objectives are not really opposed: they are inter- 
locking and lie very close together. 

In America, for the first time in history, the task of 
obtaining a bare subsistence, to keep from starving to 
death, is not much of a chore. Hence the bulk of hu- 
man effort goes into living — “getting the most out of 
life” — rather than earning a bare living. There can be 
no quarrel with that as a basic idea. The worries and 
the disputes arise from people’s choices and methods 
of getting the most out of life, both en masse and in- 
dividually. Actually we haven't learned very much 
about the art of living together in an optimum pat- 
tern, for the group as well as the individual, and we 
will probably stumble along for several generations 
yet before we can record any real accomplishments. 
The major task of living, above the subsistence level, 
is to acquire a sense of value, a knowledge of the 
world, and the people who inhabit it, of sufficient in- 
tegrity and thoroughness to serve as an adequate basis 
for the good life. That is a task for all, not just the 
erudite. 

Considering the limitations of the average mental- 
ity, and the inadequacies of the average environment, 
how is this to be accomplished? No one at this time 
knows the answer. The steps upward must necessarily 
be self-generated; they cannot be accomplished by 
edict. Mussolini and Hitler embarked on rapid-fire 
and highly successful educational campaigns that 
really worked. The trouble was that they were the 

(Continued on page 398) 
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programs of maniacs and not acceptable to a large 
portion of the human beings who happened to 
be sharing the world with the dictator pair; hence the 
dramatic failure of the experiment. The eventual pat- 
tern must be sound as measured by human sensibili- 
ties or it will not survive. It will only be achieved by 
slow, trial-and-error methods. 

The background for acquiring this desirable pattern 
of living — whatever that may be — has no delinea- 
tions along the lines of trade or profession, or geogra- 
phy or economic status. The basic requirements of 
knowledge and understanding for the good life are 
the same for the machinist and the artist, the farmer 
and the physician, the mother and the secretary. If 
this common background can be obtained, the acqui- 
sition of the additional knowledge which is necessary 
for modern trades and professions will be a relatively 
simple matter — even though arduous and time con- 
suming. To wrap the argument up in a single state- 
ment, it may be said that if we can solve the basic 
problems of educating for living, the techniques of 
teaching and training for making a living will likewise 
be resolved and will be worries of a lower order. 


Cross-Fertilization. Who is going to accomplish all 
these brave deeds? What mouse is going to bell the 
cat? I can see but one answer to that: the universities, 


(Continued on page 400) 
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the fountainheads of new knowledge and its dispen- 
sation. But the immediate prospects are that they will 
not rise to the occasion. Are they inherently incapable, 
or is there something missing which can be supplied? 
In my humble opinion the capabilities are there and 
the lack of performance is due to the lack of a simple 
ingredient — the cross-fertilization of ideas and edu- 
cational disciplines. As life has become more compli- 
cated, we have become extremely cellular in our 
specializations and there is no force to unify the 
branches of knowledge and get them moving in one 
direction. There was a time when we had natural phi- 
losophers. As a substitute we now have six brands of 
philosophers and 50 breeds of scientists and none 
make any real attempts to commune with the others. 
The defects of insularity are not confined to subject 
matter. Some universities within my ken are so intent 
on inbreeding the faculty that it has come to the point 
of incest. If one desires a simple illustration of the ef- 
fectiveness of cross-fertilization as contrasted to in- 
breeding, he has only to look at the quite astounding 
increases in yield that have been achieved by the use 
of hybrid seed corn. Granted, the example is far re- 
moved from education, but it does point up the man- 
ner in which biological systems are found to be most 
effective. 

If universities, as a matter of policy, would expend 
major efforts (it will take some money, too) on the 
true cross-fertilization of the efforts and thoughts of 


the specialists in many fields and between institutions, 
they will eventually find themselves standing on a firm 
foundation to do something realistic about education. 
Without this I fear they will remain at about the pres- 
ent level of fertility, which is probably not good 
enough. And this cross-fertilization process cannot be 
confined to the academic walls. It must reach into the 
community: it must be at least regional in character, 
to be effective. 

What I am proposing here is, of course, not new. All 
universities have a bit of a bad conscience about the 
rash of insularity. The instruments of combat are usu- 
ally confined, however, to a few rather pious social 
gatherings and an occasional lecture by a visiting dig- 
nitary who gives out the year’s quota of enlightenment 
in a depressing hour of monotone. A good faculty club 
probably has more humanizing influence than either 
of these ruses, particularly if the billiard tables 
are level and there is a good bar man. 

The efforts to bring the virtues of cross-fertilization 
and its resulting integration to the student population 
have been equally timid. Attempted survey courses 
in the sciences for arts students have been distin- 
guished largely by their inadequacies. Attempts to 
thrust bits of significant culture down the necks of stu- 
dent engineers have been particularly unsuccessful. 
Conant’s current courses at Harvard on the teaching 
of science by the case method, which leads to the ab- 
sorption not only of the history of science but to a real 
knowledge of the evolution of ideas, probably repre- 


(Concluded on page 402) 





CONCRETE PLANK 


ROOF AND FLOOR INSTALLATIONS 


TONGUE AND GROOVE 
LIGHTWEIGHT 





PRECAST 
CONCRETE 


ONCRETE PLANK CO., Inc. 


15 EXCHANGE PLACE 


JERSEY CITY 2, N. J. 


Bergen 4-1401 





400 


THE TECHNOLOGY REVIEW 























All fenestration 
Stairs, and other Miscellaneous Metal Work 
for 
Charles Hayden Memorial Library 


furnished by 


INCORPORATED 
| 
| 
MFR'S OF OFFICE & WORKS 
ARCHITECTURAL VERNON BLVD. AT 35th AVE. 
METAL WORKS LONG ISLAND CITY, N. Y. 


ha ve a_i 


MAY, 1950 401 



































2 
GAS... LIQUID... . SOLID (Dry Ice) 


THE LIQUID CARBONIC CORPORATION 
300 South Kedzie Avenue, Chicago 23, Illinois 





U.S.A. 


28 Oyetusing, W 
More than 50 Dis puting Points 


CANADA 


Halifax to Vancouver 


OVERSEAS 


England, Cuba, Mexico, Venezuela, 
Colombia, Trinidad, Brazil 














HE got 
Whe pat (haven go 7 





A VENTALARM* Whistling Tank Fill Signal 
on her car. . . that’s what makes the big 
difference! 


For the station attendant it means a care- 
free fill at full speed. 


For the car owner it means freedom from 
all kinds of gas spillage (blowbacks, over- 
fills, and expansion) . . . protection against 
ugly fender stain. 


“JUST FILL ’TIL THE WHISTLE STOPS” 


During 1950 over 1,000,000 cars will be 
factory equipped with VENTALARM Signal. 


Manufactured by 
SCULLY SIGNAL COMPANY 
70A First Street, Cambridge 41, Mass. 


*Reg. U.S. Pat. Off. 














AMERICAN EDUCATION 
(Concluded from page 400) 


sent the best efforts in the student field. There should 
be more and even nobler and broader experiments, 
tied in closely with the best ideas of the social scien- 
tists on what makes people tractable and teachable. 

Returning to the faculty level, I will venture the 
opinion that no real progress will be made in effective 
cross-fertilization and integration of efforts until 
there is some bona fide faculty-wide participation in 
planning and carrying out of some major programs. As 
far as I know it has not been attempted, at least not in 
recent generations. It would certainly not be easy. It 
would require patience, fortitude, determination, di- 
plomacy, time, and unfortunately, money. Objectives 
would have to be defined and agreed upon, even sim- 
ple semantics would have to be explored, for the 
physicists and philosophers do not always agree on 
definitions or elementary concepts. It would be dis- 
couraging at first certainly, but eventually I think that 
the agenda of faculty meetings would encompass 
something more than edicts on next year’s budgets, 
mistakes in last year’s catalogues, and expositions on 
new me'ods to get students to class on time. The 
method of joint participation of widely divergent ex- 
perts does work on research teams, which contain as 
many prima donnas as do faculties, and there is no in- 
herent reason why it cannot work for teaching teams. 

What programs, courses, or curriculums do I visual- 
ize as subject to joint attack? I don’t really know and 
in the initial phases I don’t believe it would make a 
great deal of difference. When capable, sincere, and 
earnest men come together with what the Quakers 
characterize as a “concern,” they frequently find a way 
to do something about it. I suggest that universities 
could well afford to make faculty-wide efforts to solve 
the admittedly universal concern over the defects of 
education. One effort out of 10 might bear some fruit 
and that would be a fine record. 

Perhaps my remarks on the virtues of cross-fertiliza- 
tion of intellects would lead the reader to review the 
roster of an intellectual club of which he and the 
writer might be members. I suggest that an inter- 
change and filterings of facts, ideas, and values in such 
a club — the interplay of exposition, discussion, and 
criticism of, by, and for men who are specialists and 
experts — could actually be a model of the type of 
working forum that I visualize could be effective in 
untangling some of the educational snarls. 
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SCIENTIFIC REBEL 
(Continued from page 372) 


lead in the field. The first of these was the use of pivot- 
jewel bearings for the coil, as in a watch. The second 
was the use of helical bronze springs to conduct the 
current in and out of the coil, and to produce the re- 
storing torque. These things worked so well that he 
was able to get a voltmeter on the market about 1887, 
which became a standard instrument everywhere, 
even in the shops attempting to make instruments 
which were competitive with his. 

Weston was straightway confronted with a serious 
difficulty: even the best permanent magnets were not 
permanent. Their magnetism gradually decreased, 
thereby changing the calibration of the instrument. 
Putting everything else aside, he began a study of 
magnetism in steel. The solution eluded him for 
months: his associates tried to convince him that per- 
manence in a magnet was impossible. But Weston 
merely growled his disbelief and drove his men on. At 
last a light dawned. He discovered that it was possible 
to age steel by a series of heat treatments and remag- 
netizations, until his magnets almost retained constant 
magnetism. Again, his men wanted to give up; again 
Weston went back over the problem, pondering the 
data they had given him. The real answer came to 
him at last. 

A magnet, he realized, did not age perceptibly if 
its metallic circuit were kept closed; that is, if the 
path for the flux was unbroken. All experimenters had 
been using simple U-shaped magnets, with the coil 
between the arms. This interposed a large air gap in 
the circuit. Weston’s idea now was to close the gap 
by fitting the poles with curved “shoes,” and by fur- 
nishing the coil itself with an iron core. The ingenious 
trick was that the core did not move. It was fixed, 
forming a very thin annular space in which the coil 
could partially rotate. Thus he had contrived a virtu- 
ally unbroken magnetic path. Here was, in basic 
design, the final principle on which direct-current in- 
struments settled down. There has been no important 
change since. The first pioneer model was completed 
in December, 1886, and within a short time Weston 
was making instruments which showed no measurable 
change in calibration whatever. 

In April, 1888, the Weston Electrical Instrument 
Company was duly organized, for the manufacture 
of voltmeters. 

(Continued on page 406) 
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Weston now tackled the problem of measuring cur- 
rents. Obviously the small moving coil could not carry 
large currents so he conceived the idea of the heavy 
shunt. Essentially the shunt was merely a heavy bar of 
high-resistance metal connected across the meter, car- 
rying most of the current. The voltage drop across 
this bar was proportional to the current. Thus, when 
the fine wire coil was connected across the bar, it 
swung a pointer across a scale, indicating the voltage 
drop and hence the current in the bar itself. Results 
were beautiful. It was not long before Weston am- 
meters were offered, with capacities up to 100,000 
amperes. 

Once more he was beset by a serious difficulty. 
Under load, the shunt material heated up and its re- 
sistance changed, and with it, the instrument's calibra- 
tion. For a time he tried to compensate for this with 
ingenious adjusting devices. But he knew well enough 
that there was only one real solution: a high-resist- 
ance metal which would not suffer a change in char- 
acteristics with rising temperature. 


Search for New Alloys 


The search for this hypothetical material — which 
the best scientific minds of the day claimed could not 
exist — was the longest that Weston ever made. It 
lasted over four years. Painfully, at first, he began ex- 
perimenting with German silver alloys (copper, 
nickel, and zinc) and found them all to have excessive 
temperature coefficients. He then began altering the 
proportions, eliminating one ingredient and adding 
another. Soon he had an encouraging lead: the higher 
the nickel content, the higher the resistance, and the 
lower the temperature coefficient. Working with ut- 
most intensity now, he and his entire shop force 
pitched in, compounding more than 300 alloys. The 
final result was a simple combination of nickel and 
copper — no zinc — which actually had a slight nega- 
tive temperature reaction. Its resistance went down as 
it warmed u 

This did well enough for the early ammeters, and 
put Weston easily in the lead with them. But it did 
not satisfy him. As usual, he demanded perfection. Al- 
though the alloy was acclaimed in America, and in 
Europe as well, where it was named “constantan,” 
Weston knew that he was still on the wrong track. 

The rest of the battle was a matter of attrition. 
Gradually, he catalogued the influence of various met- 
als upon the basic quality of temperature response, 
learning by carefully controlled tests what to expect 
from each slight variation in composition. At last he 
arrived at the successful result: an alloy still of copper 
and nickel, but with a certain addition of manganese. 
Long and careful trial showed the electrical resistance 
of the material did not vary measurably in the operat- 
ing range desired. 

The new alloy, patented in 1893 and called “man- 
ganin, ” was perhaps Weston’s greatest single contri- 
bution to electrical engineering. It was surely his 
greatest personal triumph, for it had been achieved in 

(Continued on page 408) 
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the face of universal technical opinion that it was im- 
possible. In a very short time it was accepted in all 
countries as the only solution to the shunt problem. 

Weston did not dwell upon the glory that the inven- 
tion had brought him in scientific circles. He was off 
again immediately into new territory — this time to 
solve the problem of alternating-current measurement 
in time to be in at the beginning of the meteoric rise of 
electric power based on the transformer. His next few 
years, then, were occupied in perfecting, altering, and 
refining the basic principles of measurement he had 
already established. Like his earlier instruments, the 
new ones led the field because, as one of his com- 
petitors said, “Weston knows how to do things well.” 
He understood quality and was ready to charge twice 
as much as his competitors for his products, if he 
thought care in manufacture was essential to perform- 
ance. Nobody ever quarreled with the price of a Wes- 
ton instrument: they objected only to the difficulty 
of getting all they wanted of them. 


The Standard Cell 


Edward Weston was now rounding the 50-year 
mark and his major work — enough for any man, 
surely — had been done. He had devoted 30 years of 
intense and ceaseless effort to doing things better than 
anybody else. His final great contribution was per- 
haps the most delicately accurate one of all —the 
Weston standard cadmium cell for establishing the 
value of the volt. It was a far cry from the rough-and- 
tumble dynamo of plating days, and the embattled 
are lighting system forced to success against the com- 
petition of the most brilliant young men of the Nine- 
teenth Century. He loved the work on the standard 
cell because it took him back to boyhood days of elec- 
trochemistry. He loved it, too, because men who 
should know said it was impossible. Yet today the cad- 
mium cell is the only one universally used. It is as 
obscure as the standard meter bar in Paris, but just as 
important to technicians who must set the criteria by 
which our world of electric power works. 

When Weston found that the world had accepted 
his cell, he published a statement surrendering his pat- 
ent rights completely. It was his gift to accuracy. 

If Weston was tired as he entered the second half 

(Concluded on page 410) 
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of his life, he showed it only in his change of emphasis 
from grueling original experiment to what he called 
pleasure. When the instrument company succeeded 
beyond all dreams, and his continued close guidance 
was no longer necessary, he decided to relax and to 
“play.” Recreation for him was divided into two parts: 
His first form of fun was to take up and perfect, one 
after another, every kind of sport and hobby that he 
could possibly master. Billiards, golf, photography, 
trapshooting, horseback riding, yachting —he en- 
tered them all with the same fury for high excellence 
that had gone into more serious pursuits. He literally 
demolished every game that he could find, reducing 
both himself and his teachers to a state of exhaustion, 
then rushing on to the next. At some he genuinely 
shone: at others, he became a travesty. At none did he 
acquire even an approximate condition of ease and 
relaxation. 

His second form of fun — and this really gave him 
the pleasure that hobbies failed to do — was to start 
suit against anybody and everybody who encroached 
upon his patents. Until long past 70, his stocky, quick- 
moving figure was known and loved and feared in 
every court in the East, where patents were under fire. 
He once took a railroad company to court for refusing 
to ship a fishing rod by express, and won a judgment 
of $0.07 against the road. 

Edward Weston was not as spectacular as Thomas 
A. Edison, nor as glamorous as Nikola Tesla, nor as 
world-shaking as Guglielmo Marconi. Yet when the 
accounts of the electrical age are cast up at some fu- 
ture time, in retrospect, his name will be written 
alongside the most famous of them, as the man who 
taught the beginners the importance of doing the best 
job it was possible to do. With such a philosophy Ed- 
ward Weston was able to accomplish what haste and 
the drive for large profits could never achieve. 
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